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SCIENCE AND TECHNOLOGY EDUCATION IN
TWO-YEAR COLLEGES

TUESDAY, NOVEMBER 19, 1981

U.S. HousE oF REPRESENTATIVES,
CoMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Sur “OMMITTEE ON SCIENCE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:37 a.m. in room
2325, Rayburn House Office Building, Hon. Rick Boucher [chair-
man of the subcommittee] presiding.

Mr. Boucuer. The subcommittee will come to order. This mom-
ing, the Subcommittee on Science will review proposed legislation
directed toward the improvement of science and technology educa-
tion and advanced technical training in two- year colleges.

Two-year colleges are a major contributor to higher education in
the United States. In 1990, 1,300 two-year institutions enrolled ap-
proximately 5 million students. That number comprised 43 percent
of all undergraduate students in the Nation. From the standpoint
of science and technology education, two-year colleges are particu-
larly important as a potential source of future scientists and engi-
neers and as a major provider of vocational training.

While these institutions play an important role, they often face
problems that impede their effectiveness. Some faculty at two-year
institutions are not well trained for their tasks. Many labor under
heavy teaching loads and work in an environment that often lacks
scholarly tradition. Laboratory facilities and equipment are often
outmoded and expensive to upgrade.

Cur hearing today will focus on two items of legislation: H.R.
2936, the Technical Education and Training Act of 1991, sponsored
by our colleague from North Carolina, Mr. Price, and H.R. 36086,
the National Community College Technology Act, sponsored by our
colleague from Nebraska, Mr. Hoagland. Both bills direct the Na-
tional Science Foundation to administex;edgmnt programs to
strengthen the instructional base in advan technology at two-
year colleges and to support a variety of partnership arrangements
with secondary schools and with four-year institutions.

Our purpose today is to assess whether these bills address the
most critical issues for improvement of advanced technical training
at two-year colleges and whether the proposed programs are likely
to achieve their goals. We are also interested in learning how the
proposed p. relate to similar activities that are sponsored by
other Federal agencies and by the private sector, and whether the
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National Science Foundation is the proper agency to administer
the grants that are recommended in the proposed bills.

We are very pleased to have with us this morning the authors of
these two measures, Mr. Price and Mr. Hoagland, both of whom
have been leaders in the national effort to ensure that the United
States has a well-trained work force up to the task demands of the
21st Century.

Following their statements, we will also hear from a representa-
tive of the National Science Foundation. Finally, we will have a
panel of representatives from two-year colleges and from industries
that use two-year colleges for advanced technical training.

On behalf of the subcommittee, I want to extend a welcome to all
of our witnesses this morning. Before turning to them, I would like
to now recognize the gentleman from New Mexico, Mr. Schiff, for
his opening statement.

[Th. prepared statement of Mr. Boucher follows:]




OPENING .;;ATEAENT
THE HONORABLE RICK BOUCHER, CHAIRMAN
SWCOMTTO'Eg ON SCIENCE

HEARING ON SCIENCE AND TECHNOLOGY EDUCATION
Y TWO-YEAR COLLEGES

Nommbw 19, 1991

This morning the Subcommittee on Science will
review proposed legisiation directed toward the
improvement of science and technology education in

two-year colleges.

Two-year colleges are a major contributor to higher
education in the United States. In 1990, 1300 two-year
institutions enrolled approximately 5 million students,
which comprised 43 percent of all undergraduate

students.

From the standpoint of science and technology
education, two-year colleges are particularly important as
a potential source of future scientists and engineers and

as a major provider of vocational training. Nationally,
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about 30 percent of two-year college students transfer to
four-year institutions, and industry spends more than $1

billion per year on training provided by two-year colleges.

While two-year colleges play an important role in
science and technology education, they face problems
which impede their effectiveness. Some faculty are not
well trained, have heavy teaching loads, and work in an
environment that lacks scholarly tradition. Laboratory
facilities and equipment are often outmoded and

expensive to upgrade.

The hearing today will focus on H.R 2936, the
Technical Education and Training Act of 1991, and H.R.
3606, the National Community College Technology Act.
Both bill; direct the National Science Foundation *o
administer grant programs to strengthen the instructional
base in advanced technologies at two-year colleges, and
lo support a variety of partnership arrangements with

secondary schools and with four-year institutions.




Our purpose today is to assess whether or not these
bifls address the most critical issues for improvement of
science and technology education at two-year colleges and
whether the proposed programs are likely to achieve their
goals. We are also interested in how the proposed
programs relate to similar activities now sponsored by
federal agencies or the private sector, and if NSF is the

proper agency to administer the proposed programs.

We are very pleased to have the authors of the two
bills, Rep. David Price of North Carolina and Rep. Peter
Hoagland of Nebraska, with us this morning. Following
their statements, we will hear from a representative of

wNSF. Finally, we will hear from a panel of representatives
of two-year colleges and representatives of companies

which use two-year colleges for high-technology training.

We welcome all of our witnesses and look forward to

your testimony.




6

Mr. Scarrr. Thank you, Mr. Chairman. 1 will be brief. I want to
ﬁmthank{,ouforhddingﬂ\isbearingmdﬁmnkthewimm
for coming. You have pointed out the fact thet is often lost sight of,
that millions of American students are noi 1n four-year universi-
ties. They are in other educational institutions, and it is im t
that the Congress pay attention as to the level of education—in
this case, science sn(i technology education—that is available in
D e 50 sy however, b the witneceesr past our coll h

T have to say, r, wi our colleagues who
are waiting to testify because they know about what I am going to
say—that this is an extremely busy time with a number of commit-
tees meeting simultaneously. My ing member, Mr. Packard, is
at a conference committee meeting, and I am going to be gif’mg toa
Judici Committee meeting, and I assume that other Members
may be in and out.

1 want to stress to the witnesses that even though this is all hap-
pening in the midst of a number of other things, we are payin
great attention to what you are going to teli us today. I have a sta‘g
member here in the room who will remain here during the entire
proceedings and will let me know about the nature of the testimo-
ny. So I want to assure you that even tho there are some com-
ings and goings, we are very interested in what you are saying and
we are not disregarding it.

Thank you, Mr. Chairman.

Mr. Boucugr. The Chair thanks the gentleman and recognizes
the gentleman from Oregon, Mr. Koman

Mr. Korerski. Thank yon, Mr. i . I join with my col-
league from New Mexico in applauding you for this timely hearing.
1, too, serve on the Judiciary Committee, and we have a markup
this morning.

Mr. Chairman, Oregon has been in the forefront in its develop-
ment of two-year community college schools. We have 16 differest
community college districts in our State.

As a result of changes in our financing structure to the negative,

uite frankly, we are seeing for the first time this year, a dramatic
ghm‘.’ in students away from the four-year institutions into the two-
year colleges. That is because our State exgerienwd a 30 percent
tuition increase this fall in our four-year schools. This is driving a
number of students to the two-year colleges.

These students will go on and complete their four-year degree,
some of them in the sciences, so this haam very timely, not
just for the State of Oregon, but I think for States as well, as
this local goverament financing phenomenon bscomes a reality in
most of the States. So I commend you and commend my two col-
leagues at the witness table for the foresight in the bills that they
have introduced.

Mr. BoucHer. The gentleman from Indiana, Mr. Roemer.

Mr. RoEMER. you, Mr. Chairman, I would like to join with
my colleague from Oregon in saluting and commending you and
the ranking member for your foresight and diligence in pursuing
this matter. As a member of the Education and Labor Committee,
we have been working on many similar problems and looking
through our hearing process at what we are now calling, not non-
traditional students going t:) two-year schools, but new traditional

£ ()
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students going to two-year schools. This is a problem that we face
in terms of demographic explosion for more and more of our stu-
dents attending these two-year schools and community schools,
trying to get training in the sciences.

1 would like to also commend our colleaguez, Mr. Hoagland and
Mr. Price, for their input and time here this morning. I attended a
hearing down in Mr. Price’s district on education with the Reau-
thorization of the Higher Education Act, and I am very much look-
ing forward to hearing his insight and also the articulation from
Mr. Hoagland from Nebraska as well.

Mr. Chairman, in conclusion, on the editorial page of this morn-
ing's “Washington Post,” one of the writers talks about ways by
which we address cur economic woes, and they didn't talk about
tax cuts for the middle class; they didn't talk about quick solutions
and rhetoric; they talked about longterm solutions, such as the
problem we are facing with addressing our economic competitive-
ness and trade problems, our educational reform problems, our
high wages/low skills dilemma, and looking at civilian training in
the sciences so that we can get technology off the shelves into the
commercial sector and trade this technology as a final product with
other countries.

These are some of the long-term sclutions that we need to look
at. 1 very much look forward to hearing our astute colleagues talk
about some of these solutions today before us. I do ask, Mr. Chair-
man, to revise and extend and submit a statement for the record.

Mr. Boucuer. Without objection, the gentleman’s statement and
the statement of any other Members who desire to submit them
will be included in the record.

[The prepared statements of Mr. Packard and Mr. Costello, plus
the Washington Post article follow:}

11




STATEMENT OF
THE HONORABLE RON PACKARD
SCIENCE SUBCOMMITTEE
HEARING ON SCIENCE AND TECHNOLOGY EDUCATION
IN TWO-YEAR COLLEGES
9:30 A.M., 2325 RHOB
NOVEMBER 18, 1991

THANK YOU MR. CHAIRMAN,

J JOIN THE CHAIRMAN IN WELCOMING THE
DISTINGUISHED PANEL OF WITNESSES WHO HAVE COME TO
TESTIFY TODAY - IN PARTICULAR | WOULD LIXE TO
RECOGNIZE MR. PRICE AND MR. HOAGLAND -- WHOSE BILLS
WE WILL BE REVIEWING.

TWO-YEAR COLLEGES REPRESENT A  SIGNIFICANT
EDUCATIONAL RESOURCE IN THIS COUNTRY -- WITH OVER
40% OF ALL COLLEGE STUDENTS ATTENDING A COMMUNITY
COLLEGE. GIVEN THIS STATISTIC, | PRAISE THE CHAIRMAN
FOR HOLDING THIS HEARING ON A TOPIC LHAT WILL GIVE US
INSIGHT INTO THE TECHNICAL CURRICULBS! AVAILABLE AT
COMMUNITY COLLEGES.
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| BELIEVE THAT THE NATIONAL SCIENCE FOUNDATION
DOES HAVE A ROLE TO PLAY IN ENHANCING THE SCIENCE
AND MATHEMATICS PROGRAMS AT TWO-YEAR COLLEGES. IT
IS MY UNDERSTANDING THAT NSF WAS OPPOSED TO HR.
2936 WHEN THE AGENCY WAS CALLED TO TESTIFY BEFORE
THE TECHNOLOGY AND COMPETITIVENESS SUBCOMMITTEE
DUE TO THE BILL'S NARROW FOCUS. | WILL BE INTERESTED
TO HEAR ABOUT THE CURRENT PROGRAMS AT NSF THAT
MAY ALREADY HAVE A DIRECT IMPACT ON ADVANCED
TECHNOLOGY EDUCATION AT TWO-YEAR COLLEGES.

ONCE AGAIN 1 WOULD LIKE TO THANK THE CHAIRMAN
FOR HOLDING THIS HEARING.
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MR. CHAIRMAN, THANK YOU FOR CALLING THIS HEARING.

STBCONMNITSER ON SCISNCE

NOVENBER 19, 1991

COMMITTAR OB SCIENCE, SPACE, AND TECENOLOSY

*SCIZNCS AND TECHNOIONY EDUCATION IN $NO-YEAR COLLEGES®

I AM PLEASED

TO BE HERE AZ WE DISCUSS SCIRNCE AND TECHNOLOGY EDUCATION IN UWO-

YEAR COLLEGES.
WELCONE OUR PANEL OF WITNESSES.

1 NOULD LIKE TO TAKE THIS OPPORTUNITY TO WARMLY
X WOULD ESPECIALLY LIKE TO

WELCOME DR. CARY ISRAEL FRON JLLINOIS. DR. ISRAEL IS THE

DIRECTOR OF ILLINOIS COMMUNITY COLLEGE BOARD IN SPRINFGFIELD.

MR. CHAIRMAN, THR GRONTH OF TWO-YEAR COLLEGES HAS BEEN

ASTOUNDING .
THE NUNBER HAD POUBLED TO 1272.
AND SOPHOMORES ATTEND TWO-YEAR COLLEGES.

IN 1564 THERE WERE 637 TWO-YEAR COLLEGES, BY 1983,

OVER 40% OF ALL COLLEGE FRESHMEN
ALL TOD OFTEN, HOWEVER,

TWO-YEAR COLLEGES ARE NOT GIVEN THE RECOCNITION AND CREDIT THAT

THEY WELL DKSERVE.

MORE THAN OTHER HIGHER EDUCATION INSTITUTIONS,

RFLY MAINLY ON STATE FUNDIRG.

TNO-YEAR COLLEGES

WITH AN AVERAGE TUITION OF $900,

THESE COLLEGES DEPEND ON STATE FUNDING FOR OVER TWO-THIRDS OF

ERIC

Aruitoxt provided by Eic:
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THEIR BUDGET. IT HAS BEEN BROUGHT TO MY ATTENTION THAT TWO-YEAR
COLLEGES ARE IN NEED OF EXPANDING AND UPDATING THEIR SCIENCE AND
TECHNOLOGY PROGRANS. BECAUSE SUCH PROGRAMS ARE MORE CDSTLY,
REQUIRING EXPENSIVE NODERN EQUIPNENT, TWO-YEAR COLLEGES ARE AT A
DISADVANTAGE TO THOSE INSTITUTIONS WHICH HAVE HUGE ENDOWMENTS AND
HIGH TUITIONS.

I AN ANXIOUS TO HEAR THE RECOMMENDATIONS OF OUR PANEL ABOUT NOW
THE FEDERAL GOVERNMENT CAN BETTER ADDRESS THE 1SSUE OF SCIENCE
AND TECHNOLOGY EDUCATION IN TWO-YEAR COLLEGES. TWO BILLS WILL BE
REVIEWED., 1 AN EAGER TO DISCUSS THE PROVISIONS OF THIS BILL, AS
I BELIEVE THAT IMPROVEMENT IN THE AREA OF SCIENCE AND TECHNDLIGY
EDUCATION IS NECESSARY FOR THE FUTURE OF OUR EDUCATIONAL SySTEM.

AGAIN, MR. CHAIRNAN, THANK YOU FOR CALLING THIS HEARING AND FOR
YOUR CONTINUED LEADERSHIP OF THIS SUBCOMMITTEE.

15



bmmmwm mm mm mmmm ummnmmmam mmmw Wmmmm
@h it rmﬁﬂm nhs il it
m i ugmﬁm { mm.mmmmﬁhmmmm
ST Ra R H T
mmm“mmm gl stk hmw;ﬁ i mm,mmmmmmummm
m Emm_mummmmm_wm_ﬁmm m; i uamw“mmmmﬁ Uit
et
- g~ P
iy m m:wmm_mmm. mmmmmr mmﬁx
i §| B 2 e mr MWMT%MM?E mmmm._mmm
REEKEE: mm?:.mmm“ T
18288 hmm&m iR R

16




13

Mr. BoucHer. We welcome both of our colleagues this morning.
Mr. H d informs us that his comnmittee is marking up the
banking bill. Therefore, with Mr. Price’s deference, we will proceed
to his statement.

Peter, we are glad to have you and would be glad to hear from
you at this time.

STATEMENT OF HON. PETER HOAGLAND, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF NEBRASKA

Mr. HoacLanD. Thank you, Mr. Chairman. I certainly apir:ciate
the opportunity to testify before you and our colleagues here at
_this hearing this morning. I particularly want to get back to the
Banking Committee so I can give all of you an opportunity once
again to be able to vote and deliberate on those interesting issues.

Mr. Boucngr. The third time is the charm.

Mr. HoaGLAND. It really is my to bring in legislation
that has been diligently devel and worked on by my staff,
Linda Booth and Kathy Dyer, are here today, legislation that
had previously been carried by Doug Walgren and, also, that has
considerable applieabilit{y t:cﬁy district in Omnliakl;eeaﬁ we have;_
a very strong communi ege presence, as ow the rest o
you probably have in your districts. Community college presence is
extremely important to cur educational structure in Nebraska. I
would expect it is in Virginia and elsewhere also.

I can’t speak highly enough for this particular legislation. We
have well-known national problems of kinds that we have never
before faced in history. We have amassed now a national debt of
over $3 trillion. Recently, we exported over 5 million American jobs
overseas, with 8 million Americans unable to find work now and 23
million Americans— nearly 10 percent of our peoi)le living on Food
Stamps—with the fact that we have successfully converted our-
selves from the world’s largest creditor to the world's largest
debtor nation in just 10 years.

We have monumental problems, particularly economic ones, on
about every front. I think all of us agree that investing in our work
force and making our workers more productive and more talented
is one of the clearly identifiable objectives in working our way out
of these economic problems.

I have reviewed summaries of Congressman Price's bill. I must
say it is a very good piece of legislation as well.

th of our bills do two things which I think are important. We
both use the National Science Foundation as a vehicle for deliver-
ing these services. The services to be delivered are somewhat differ-
ent, slightly different, but nonetheless, we both select the National
Science Foundation to lead the effort.

I think that is very appropriate because of the record of that gov-
ernmental agency as being one of the most experienced, one of the
most effective. I remember in my senior year in high school partici-
pating in a National Science Foundation-funded physics class that
was really an excellent course, much better than the course I
would have received otherwise at Central High School in Omaha.

A report issued in January of 1989 by NSF identifies problems in
science, mathematics, and engineering that can be met and should

17
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be met by developgﬁ more effective programs at the community
college level. ill would authorize $30 million in fiscal year
1991 and $40 million in fiscal years 1993 and 1994 for NSF to con-
duct national technology education programs through the commu-
nity college system.

The second feature of our bills is that we use the community col-
leges as a basic resource, to receive these funds, to recruit ents,
and to implement the program. Community colleges now educate
43 percent of our post- secondary students and are really, I think,
the ideal training ground for these kinds of

I think, as resources become available in the 1990s because of
changes internationally, this is clearly an area where America
could benefit greatly by a concentration of resources. I am confi-
dent, Mr. Boucher, that after you have heard all the different pro-
Emdsinthisarea,thecommitteewillputonetogetherthatwill
have the best of all of them and will be indeed a good product. ]
look forward to supporting the committee’s efforts when they do
come to fruition on this.

I would like make my complete statement part of the record.

Mr. Boucuer. Without objection, it will be received.

Mr. HoAGLAND. Again, I appreciate very much the opportunity to
?ueheardonmisissue. I want to be of whatever help I can in the

ture.

[The prepared statement of Mr. Hoagland follows:]
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STATEMENT OF CONGRESSMAN PETER HOAGLAND

before the Sabcommittes on Science
Hearing on Science and Technology Education in 2-Year Colleges

November 19, 1991

I would like 1o thank Chairman Boucher aed the subcommittee for
the oppostunity to testify this moming on bebalf of my bill 1o promote
technology education in our community cofleges. It is clear that our
educational system most modernize for the workplace of tomorrow. We
can no longer ignore the meed to adequately train and retrain America's
workforce in a competitive, international economy.

Our economy is deteriomting before ps.  Since the beginning of the
Reagan Revolution ten years ago:

*We have amassed more than $3 rillion in national debi. The
annual jnterest on that debt now consumes almost 15 percent of our
budget and 3.5 percent of our GNP.

*We have exported 5 million American jobs in the course of
transforming America from the world’s largest creditor nation in
1980 to the largest debtor of 1991,

*We now have 8 million Americans mnable to find work and 23
million Americans, 10 percest of ouwr people living on food stamps.

While we spent billions fighting communism for 40 years, many of
our allies spent billions preparing for the economic war of the 1990s and
beyond. We have Star Wars and Stealth bombers; they have microchips
and robots. They control the world's largest financial institutions.

We must make a concented effort 1o invest in our students and to
revitalize our educational system. Our schools should be educating
students for the jobs of the future with the technology of the future to
improve owr productive capacity. Now is the time to provide all students -
- whether young, middle-sged, elderly, full-time, part-time -- a world-
class education to give them the knowledge and skills 1o compete,. We
must replace shori-term fixes with a long-ferm view toward tomorrow.
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THE NATIONAL COMMUNITY COLLEGE TECHNOLOGY EDUCATION ACT

H.R. 3606, the National Community College Technology Education Act,
would creste a cost-shared program in community colleges to educate
people in echnology fields. Grants would be administered by the National
Science Foundation (NSF) to community colleges across the nation 10
provide technology education programs.

It is time for the National Science Foundation 1o lcad the effosi to
upgrade technology education in this country. The National Science
Foundation, with its experience in administering model programs on the
leading edge of science and with the respect in which it is held, is the
appropriate federal agency to lead this effort. A January 1989 repori by
NSF entitled Science and Engineering Education in Two-Year Colleges
concluded, "Programs in science, mathematics, and engineering must be
developed that are more attractive and engaging for 2-year college
students.” However, in 1991, the National Science Foundation is only
spending $3.3 million on two-year colleges. It is time the United Siates
invest as much in the people who work in factories and office buildings as
we do in the computers and robots they have to use everyday. It is time
to encourage the NSF to look at community colleges as an important
national resource.

The bill would authorize $30 million in fiscal year 1992 and $40
million in fiscal years 1993 and 1994 for the National Science Foundation
(NSF) 10 conduct national technology education programs under which
accredired associate-degree-granting colleges, using matching non-federal
funds. would provide education in technology fields.

The bill included several special emphases for NSF to consider in
awarding grants: people in need of retraining or upgrading 1o retain their
jobs; workers dislocated by plant closings and technological changes;
working people and parents who need flexible scheduling: young people
just out of high school: high school dropouls; and disabled peonle with
special needs.

COMMUNITY COLLEGES AS A RESOURCE

Community colleges, which educate 43 percent of posisecondary
students, sre the ideal training ground to meet the retraining needs we
face. They can offer low-cost programs with flexible scheduling. This is
particularly important to adults with jobs and families. Almost 50 percent
of communily college students are of non-college-age. Community colleges

24
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can design education programs with local industry, such as on-the-job
training, specifically designed to meet local indostry’s needs. They can
attract faculty from industry, people who teach part-time in a field related
1o their work,

Two-year colleges provide access o wigher education for many who
might not otherwise have such opportuniti-. and they send a large
numoer of qualified, motivated transfer studeats to four-year colleges anu
universities.

The community college is sn especially good training ground for
people whose jobs are eliminated becanse of a plant shutdown, retooling,
restructuring or changes in the ecomomy.

Our national education policy must take advantage of one of our most
powerful and natural weapons: community colleges. Study after study
shows that a greater investment in ocur nation’s most valusble resource --
human capital -- is needed 1o ensure a vibramt and productive economy.
Community colleges are the nation’s largest delivery system of training in
technology education, outside of industry itself. 1t would be a national
tragedy to overlook the great potential our vast metwork of community
colleges.

COMPETITIVENESS REQUIRES A STRONG SKILL. BASE

Many studies in recent years have pointed to the need for our
counity to educate more scientisis and engincers, but we will never meet
the competitiveness challenges posed by other countries with Ph.D
scientists and engineers alone. As the workplace becomes increasingly
technological, many people will need technology knowledge and skills.

A compelent workforce is one of the most important factors for
American economi. growth and productivity im this centory and it will
determine the nation’s cconomic prospects in the next. Leaming on the job
accounted for more than half, 55 percent, of the productivity increases in
the United States between 1929 and 1989, while machine capital
contributed only 20 percent. The United States must have a "backbone” of
technologically-educated individuals as on the abilities of our engineers.

STUDIES SUPPORT

This till autempts 10 respond 10 a 1991 report by the United States
Department of Labor report which conciuded:

o]
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The qualities of high performance that today characlerize our
most competitive companies must become the standard for the
vast majority of our compenies, large and small, local an
global... These goals are pursued by combining technology and
people in new ways. Decisions must be made closer 1o the
frontline and draw wpon the abilities of workers 1o think
creatively and solve problems. Above all, these goals depend
on people....the competence of the workforce and on
responsible employees comforiable with technology and
complex systems, skilled a5 members of teams, and with a
passion for continuous learning.

In the end, a competitive advantage does not solely come from
technology, but from the people who invent and use it. I hope that
my bill will be a catalyst for change, for updating our curriculum and
bringing to our community colleges the incentives they need to
provide students with the knowledge and skills they need in today's
and tomorrow’s workplace.

I applaud the subcommittee for your interest in this important

area and again I appreciate the opportunity 10 come before you. |1
look forward 10 working with you.

22
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ter.]
%:. . On the contrary, Mr. Chairman, I find it great sport
to vote on b]ankmg bills. T hope we’ll see a ~.umber in the future.

ter.

%:_ UCHER. Mr. Hoagland, we thank you very much for your
contribution to our deliberations this morning. We will give your
legislation due consideration. Thank you.

. HoaGLAND. I'm a little bit concerned about Mr. Schiff's sa-
distic stveak.

% kior.]
- BouLHER. Send us a good banking bill this time. Hopefully,
that will conclude the on that.

Mr. HoAGLAND. It be an excellent bill, believe me.

Mr. Boucigr. Thank you very much—glad to have you with us.

Mr. Pﬁee,wewﬂ!behwtohearﬁ-omyou.

Mr. Price. Thank you, Mr. i . I am pleased to have this
opportunity to testify on my bill, H.R. 2936, the Technical Training
and Education Act of 1991. It is good to be back in this subcommit.

tee room. I enio&ed ing on this Science Committee for a
number of years. Now that %!ve moved on to ancther committee, it
is Frn ifying to be welcomed back.

i appreciate the help of Chairman Boucher. In his
brief tenure at the heim this subcommittee, he has already
proven to be an outstanding chairman. I appreciate the consider-
ation that Ron Packard, the ranking Republican Member has given
me on H.R. 2986.

In fact, all the members of the subcommittee have been most
helpful. Almost every member is co-s nsoring this bill. I hope this
indicates that we can move this legislation forward quicklg’ because
I believe it is a bill whose time has come. H.R, 2936, the Technical
Education and Training Act of 1991, will substantially upgrade our
educational and training efforts in science, mathematics, and tech-
nology to ensure that our work force has the skills to remain com-
petitive in the global economy.

My legislation bolsters and strengthens our Federal efforts in
work force training and education by directing the National Sci-
ence Foundation to establish a competitive grants program for as-
sociate degree c?‘liges to provide technical training and education
in advanced technology fields. Awardees would use these funds to
develop and disseminate model instructional programs, enter into
innovative partnerships with the private sector and government
agencies, improve faculty comfetenee in advaaced technology
fields, and upgrade instructional laboratory equipment.

Secondly, the bill would establish 10 national centers of technical
education and training. All of the centers would be associate
degree-granting colleges with exceptional advanced technical train-
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ingpmgmms,scieneeandmathedumtionalpmgmns,or both. The
dea would be to not only upgrade these 10 institutions, but to use
them as clearinghouses for institutions across the country which
are trying to improve their education and training programs.

The final part of the legislation directs the director of NSF to es-
tablish a program of outreach and partnership grants between as-
sociate degree colleges and four-year academic institutions to in-
crease the number of students achieving bachelor’s degrees in
math, science, engineering, and technology. These grants would
allow these institutions to facilitate r of talented students
who might otherwise stop at the associate degree level by providi
special counseling and academic advising, workshops, tours, an
summer programs t{o these students.

The authorization level for all of these programs is $50 million.
At the Technology and Competitiveness Subcommittee markup, an
amendment was offered to ensure that this authorization would
not add to NSF's existin‘g authorization level. Since NSF's appro-
priations level currently falls short of this authorization level—and
that's a situation I would like to do something about—I believe
that a pggriations can be made for the new activities envisioned
by H.R. 2936 without compromising current NSF funding levels for
other programs.

The need for this legislation has been well documented. Already,
three out of ever,\;efout new jobs in America require education or
training beyond the high school degree. It is no longer a question of
whether Johnny can read or write. It’s a question of whether
;lo%hnn{BCﬁn comprehend a computer manual well enough to get a
job at .

The Federal response to this challenge has been, at best, inad-
eguate. There have been scattered attempts by other agencies to
:hgrees these problems, but for the most part, they have fallen

) 5

For example, the Deparument of Education’s Cooperative Demon-
stration Program, as the charter for this hearing noted, did provide
30 grants totaling a little over $9 million in fiscal year 1 for
various high-tech training needs in areas like health care and tele-
communications. However, since that fiscal yesr, these advanced
technology training programs have not received funding for this
program. In fact, for the past year, model projects involving build-
ing construction was the sole focus of that program.

e limits of the Cooperative Demonstration Program are de-
scribed in detail in the excellent t.estimonir of Valencia Community
College President Gianini, whe you will be hearing from later
today. His college has been one of the successful ones in attracting
these demonstration grants, so he is well positioned to determine
the:dge?s that this program leaves and why H.R. 2936 is so vitally
n .

o

I also want to briefly respond to the Department of Education’s
contention in a letter to Tim Valentine, chairman of the Technolo-
gy and Competitiveness Subcommittee, that the Tech Prep pro-
gram largely achieves the purﬁgses of H.R. 2936. Tech Prep 1s a
very valuable program that links the last two years of high school
with two years of community college in a sequence of courses de-
signed to increase students’ technical skills. It is designed to aid

LA
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those students currently moving through elemen and high
ol e e o f G M oo
or pointed ou percent o

the work force for the year 2000 is already in the work force today.
It is to the i nee&ofthislargerpomﬂaﬁonﬂmtﬂ.&mgﬁ
re&g:hes aad %ﬁ Pro ‘tilo& o tain of the i

oreover, oes not con many programmatic
elements of H.R. 298(?Tech Prep does not provide for articulation
agreements between two and four-year colleges. Tech Prep does not
provide for centers of excellence to ensure that all colleges have
the best curricula in various technical fields available to them.
Tech Prep does not provide for faculty enhancement through
hands-on experience with new technology.

Tech Prey: does promise to upgrade vocational education across
this country. I am strongly supportive of it, but it is neither con-
ceived nor structured to do what HR. 2936 would do, which is to
bring the resources and the expertise of the NSF to bear on the
creation of state-of-the-art curricula, teaching methods, and equip-
ment in advanced technical tra.ining. establishing centers of excel-
lence that will have a ripple effect throughout the entire communi-
ty couﬁ system.

The Department of Education’s letter also mentions the estab-
lishment of the National Coalition of Advanced Technology Centers
as a pretext for not moving this bill forward. While this-dissemina-
tion network is important, and while H.R. 2936 in fact antici
the presence of that network, the network will be ineffective if we
don’t provide funding to develop model programs in the first place,
or to enhance faculty achievement, or to purchase needed equip-
ment.

It seems self-evident that dissemination is important only if you
have programs that are working and faculty who can teach them.
In other words, dissemination is important only if you have some-
thing to disseminate.

The National Science Foundation’s role in improving education,
especml? in advanced technology fields, makes their Jeadership in
this kind of training and educational development particularly ap-
propriate. The Foundation ignores our national deficiency in ad-
vanced technical training at risk of its own mandate.

Cur nation’s leadership in science and engineertigcghgnnot be sus-
tainad unless it is supported by the best-trained icians in the
world. The research ente in this country depends on improv-
ing the skills of these wor as does the successful translation of
research into new products and manufacturing technologies.

this regard, I was pleased to sse NSF's supportive statements
at a September 17th hearing on this bill before Mr. Valentine's
Technology and Competitiveness Subcommittee. Luther Williams,
who you will hear from today, testified that the programmatic con-
cepts in HR. 2936 are sound and that they are structured to be
consistent with how NSF conducts its other programs. In response
to a question from Mr. Valentine, Mr. Williams agreed to Finding
Number 6 in HR. 2936— namely, ‘“That the National Science
Foundation's traditional role in developing modern curricula and
disseminating instructional materials, enhancing faculty develop-
ment, and stimulating partnerships between educational institu-
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tions and private industry make an enlarged role for the National
Science Foundation in technical education and training particular-
ly appropriate.” The activities envisioned in H.R 2986 clearly fall
within NSF’s missions, and I believe my bill charts a reasonable
and modest course to enlarge NSF's involvement in these critical
areas.

I commend this subcommittee for holding this important hearing
this morning. I look forward to working with you as we refine this
bill and, I would hope, bring it to the Floor.

[The prepared statement of Mr. Price follows:]
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Statsment of Congressman David 8. Price N 23 90
Nowvanbar 18, 1881
Subcomsittes on

xmplmad:ahavathnwmuywtmtymwbiu. N.R.
2938, ths Tachnical mlon Ast of 1991, bofore
this Subcomittes. I njated on the House Science and
Mmlnqynmittn, -gruttommnynzthapeopln
with yhon I have vorksd closaly ovex the ysars.

I sspacially apmweciats ths help of Chairsan Rick Bouchax. 1In
his bpief tenure at the healm of this impoctant subcommittas, heo
bas already proven to he an outstanding chairmsn. I also
appragiate tha considoration that Son Packard, thoe ranking
Republican menbfr, has givan me on H.R. 2936.

I also appreciate the support of the many tembers of the
subcommittss. fact, almost evary nember of this subcommittae
n-wm-m&-hﬂ.m. I hops this indicates that «o
can nove thic legielation forward quickly. It'’s a bill whoss

H.R-. 29316, the Tachnical Bfucation and Training Act of 1991, will
substantially upgrads our sducationsl nnd training afforts in
science, :{u.uucs and technology, to apsura that our
voxrkforce has the skills to rsmain m&tiva in the global
aconemy .

Ny lagislation bolstars ard strengthens our faderal efforts in
workforos training and education by dirscting the Natiopal
Sciegce Foundation to sstablish a coapstitive grants program for

aapooiato-degree colleges to provida technical training and
cducgtion in fislds. Awardses wonuld use
thesg funds to dave and disssminats modal instxucticnal
prograns, anter inte v mﬁm with tha private
sectar and governaont agencies, faculty compstance in
aﬂv:med-t.chnolew £ialds, ond upgrads instructional laboratery
egquimment.

The Mill would alse astablish tan National Centers of Technicol
Pducltior and Training. All of the ceanters would be associate-
dogree granting coll with onal advancsd technical
training programs, snce and math education programs, or both.
The jdoa would be not only to upgrade thsso ten institutions, dut
to uss tham as clearinghoupes for institutions acrops the country
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which axre trying o improve thair education and training
Prograns.

This bill is designed to take advantago of the fact that nany
compurity colleges are alraady actively involved im training
DYOgTEns . mxmimhmiugthmpmgrmatem
lovals of oxcallanos and effectiveness, and than isseminating
ti:amthhmmmmm. wvould be a wise

o final part of thes leginlation dirscts the Director of NEF to
egtablish 8 program of cutrsach and partnership grants betwesn
assco.ate-~degroe colleges” and £ aondanic {nstitutions to

the nunbar of students achieving bachelor degrees in
mathanstion, science, engineering, and technology. Those grants
will allow these institutions to facilitate tranafar of talentsd
students who night otherwise stop at tho assocista-Sagree 1cvel,
by providing special counseling and academie sdvising, workshops,
tours, and snomer programs to thase students,

The authorization level for all thase programs i{s $50 million.

At the Tschnol and Compatitivenesa Subcommittes markup, an
aEendmont was offsred to ansura that this puthorization would sot
884 to> NSP's axisting authorization lsvel. Since NSF's
approaristions level cuwrrently falls short of this lovel, a
situation I would like to do something about, I belicve
appropriations can b made for the new activitien envisiones b
H.R. 1936 without compronmising current NSF funding levels for
othar programs.

Tha nsed for this logislstion has been well-dosumsnted. Alrealy,
thrae out of svery four new job® in Amarica roquirs education or
training beyemd a high achool deqree. It!s no longar just a
question of wheoihur Jolymy oan rmad or writo, hut whether Johnny
can comprahend & technical manual wall ancugh to gat a job at
IBN.

The faderal response to this challenge has bean, at best,
inadequats, As Brich Bloch, former dirsctor of the National
Scisnce Poundation acknowladged kafore this Committes in 1950,
adult scicoce and technical training are arsas thst are falling
through the cracks of the faderal edycation effort. Supporting
Director Bloch's contention ism & Sunbelt Instituts study:
"Yoderal programs¥, it conoludes, “sghould aim to halp adult
eduostion programs transcend their amphasis on geperal sducatisn
and thoir historic isolation, and to overcomv thelr lack of
rn:;ivcm and axpartise to addrass the 1iteracy demands of the
wvorkplace.®

Thers have bmep scattored attempts by othar agenciss to addrass

these problens, but for the most part, tha attempts have fallen

short. For instance, tho Department of Bducation’s Cooperative

Remonstration P an (High Tachnology), as the charter for this
henr-ng notod, 4id provide 30 grants totaling a little over §§
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million in PYi99D tw varicus high-tech training noeds in areos
1iko hoalth care and talccommunications. However, since that
£isoal. year, thess odvancod technolegy training programs have rot
received fund fram this In fact, for the past yoar,
aogel projects iavolving sonstruction vas the gole fscus

Tho l.mita of tho tive Damonatration Program are descrilmd
in tha esxealient of Valencia commumnity Collogs's
Prosident Gianini, whos yon will hear fyron jatar todsy. Ris
collage has bsen succesful in recoiving thess dasonstration
ta, and e {5 well-pesitioned to dstail the gaps this program
savos and sy H.R. 29036 is gso vitally needed.

I also want driefl rospond to the Dopartment of 2gucation’s
mmnttoninalo{wuﬂhm chairman of ths
Techpolegy and € tiveness Subcommittes, that ths Tech Frap
progran largely evas the of H.R. 2936. Tooh Prep is
amxmmlammt the last two years of high
schoo vithtmmnutm&tywllminamw of
courssa designed to incresse studants' technical skills. It in
designed to aid those students currently moving through
slexontary and righ saohool. However, as the U.S. Department of
Coumerce Assistant Sccretary for huqr Daborah Wince=Smith, aas
pointsd cut, 851 of ths workforce in the year 2000 is alrsady in
the warkforce today. It is to the training nesds of this larger
population that H.R. 2936 resaches and Tech Prep does not.

Norsover, Twch FPrap doas not contain many of the programatic
alezents of H.R. 2936. Tech Prep doos not provide for

in the dagraas

amginesering. Tech PFrep does not for Cantors of
Bxcallencs to ansurs that all havae the best currieula in
varicus tachnicnl fields available to thax., Tech Prep does nor
provida for faculty ephancement through hamla-on exparience wvith

onises to u{qrnda
vocstional sducatian across this country, but it is neither
conceived nor strmcturesd to do what H.R. 2536 wonld dos to bring
the rassources and expertiss of the NSP to hear on tha oreation of
statoe~of-the-art curriculs, mmmm, and sguipment in
advanced tochnical txainin; establ canters of axcallence
which will have a ripple offoct through the entira community
collegs system.

The [epartmant of Education’s lottar alseo pentions tha
ectarlishmant of the National Coalition of Advancsd Technology
Centare as 3 pratoxt far not ming this bill fore rd. But

while this dissemination notwark is i=mportant, and sntiaipated by
H.R. 2938, it will be iunffootive if we de net provide funding to
develop model progrars, enhance f£sculty achisvedsnt, and purchase
needsd train ag;pnnt It scaxs self-pvidant that
disssnination tant only if you have programs that ara
working and facilty who can teach then -- only, that is, if you
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hsve pomothing worthwiils to disseminate.

The National Scicmos Poundation's role in isproving education,

ospecinslly in advanced-teshnolegy fielda, makes their leadersh:p

in this xind of training and sducation developmant partioularly

appropriate. Ths Foundation ignores cur national deficiency ' n

advanced tochnical training at the risk of its own pandate. Our
in scionce and enginoer be

nationt's isadorship ing camnot
sustoined unlass it is by the bost~trained tschnicisus
in ¢tho warld. The rosacarch sntsrprise in this country depends on

ma:g the skille of thase workexrs, as doos the successful
en ot rasareh into new products and sanufacturing

In this zegard, I wao pleased to ses N5F's supportive statesanca
at a Japtember 17th hearing on this bill dafore Mr. Valentina'’s
Technalogy and Coopetitivensss Subcommittes. Xaother Willlaps,
whos you will hear from today, tastified that the prugrammatic
concepts in H.R. 3938 are sound and that thay are structured to
be consistent with how NSF consucts their prograps. And in
response to s quastion frop Ny, Valentine, Nr. williams sgresd to
‘finding #6 {n H.R. 2036: *The Fational Solence Foundation’s -
tradit 1 role in dotmloping sodern curricula and dissenmatim
instructional materials, anbancing facuity devalegmnt
st.mxatmm ips betwesn educationsl inst ions and
m:. an snlarged role for the Fational sciance
Fmtion in tachnim sducation and trutnmznparumuarly
iste.? The activities are anvisionsd H.R. 3938 <learly
:an within N5F's mission e.na I boliove ny bill charts a
rossonable and rodast conrse to enlarge NSF's involvenent.

T coumend thia Subcomittes for holding this important hearing.
I lock forward te working with you.
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uestions will be raised as to what is the

most appropriate means to achieve that .Inoticethatinyour

statement you have suggested that the ent of Education’s

pmwamsarenotedequnmtomeetthntneed.cenainlynotascur-
or funded.

for the Department of Education were in fact properly funded, that
the need could be r -. that without involving the National Sci-
ence Foundation, or, even x?gose prmms were fully funded, do
you think some NSF contribution to thi effort would be required
alongthelinesofwhatyoummmmmdedinymubiu?

Mr. Pmcn.lﬂﬁnkmeNSFinvolvementisveryimportantat
tlﬁsstage,bothbecausenfthaeinhenmtshoncomingsinthemn-
cept and the execution of these Department of Education %rogams.
ar. ! also because of the positive potential that we have at NSF.

We have thought a t the question that you raise. We
have not lightly assigned this program to NSF we have not
lightly di the Department of Education efforts. We com-

justasstrongandeﬁecﬁveandwemlhaveworkedonthatpro-

gram as well and 1 it very strongly.
What we need in ion o assisting educational institutions
across the country in u i i is to provide some

perading their
pilot efforts, some demonstration in a relatively small
numberofinsﬁtnﬁonsthatwinshowwhatwemeapableofand
develop these state of the art curricula, teaching methods, and
model partnerships that can then be disseminated uﬁg};t the
system.'l'hatisnotg\ggcgmanywhe;e.dse. That is what

One of m fnﬂstat«ment,whichwiﬂbeinthemeord,l
resume, but that I did not take your time with here this morni f
hdowithaheaﬁngintbismmmitteeaﬁ:araﬁnMr.Boe -
lertwasthemlmmemberh'neongmmlstinﬁe ich Bloch and Sec-
retary Cavazos for getting together finally. He said we had broken
downthebarriersmEsﬁemEumpeandmthewoﬂd. and
now we've gotten the Department of Education and the National
Sci:guc:a Foundation together to talk about their coordinated efforts
in tion.
4 My ueationfto the two of tI:ix:m was: what tu'?)f n:;ttixer of you
oi that’s ing through cracks in terms agencies’
invlgf\zement? E;l.%thBImb answered instantly: advanced technical
training is falling through the cracks. That’s where neither of us
are doing the job that needs to be done, and that is the gap that
this bill sets out to fill.

Mr. BoucHes. Thank you very much for that answer. Without
objection, your statement and prepared statement of all the
witnre;ses that appear this morning will be made a part of the
record.
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The gentleman from California, the ranking Republican member
of this subcommittee, Mr. Packard.

Mr. Packarp. Thank you, Mr. Chairman.

I really don’t bave a question, Mr. Price. I want to commend you
for your legislation and your interest in this icular area where
Igeewith u that is much more that we can be doing.

rtainly, the community colleges around the country are play-
ing a vital role in preparing and educating our young people and, if
in fact ﬁ:e atgebseeing thaa twa»almlesa in tt)h:i nrea,k there oughth to be
some effort i gap. I want ank you very much.

Mr. Price. 'l‘hl;‘gﬁeyou.

Mr. Boucrzer. The gentleman from Indiana, Mr. Roemer.
Mr. Roemer. Mr. Chairman, I ask unanimous consent— this
committee staff is on top of things as always, and the article that I

mentioned in my opening statement in 's “Washington Post,”
the gave me a copy of—so I ask unanimous consent that a copy be
included with my opening statement.

Mr. Boucuer. Without objection.

Mr. Roemer. Thank you.

I would like to thank you for appearing before the committee
today, Mr. Price, and always for your fine testimony. As a -
sor of this legislation as well, I would just like, for the record, to
highlight your distinction here in your testimony between what
Tech Prep does not provide and what this bill does provide, specifi-
cally for centers of excellence.

If you could, just go over in a little bit more explanation for me
and for the committee to talk about providing the curricula in
various technical fields for these schools, how NSF will work on
those kinds of recommendations, and let me just tell you why I'm
concerned about this. I really think we need to forge better rela-
tionships and partnerships between our educationa! institutions
and private i ustry.

To give you an anecdote from my particular district, I recently
had a businessman come up to me and complain that he had tried
to hire 11 high school graduates from my community high schools
and none of them passed his test. He went on and on profusely to
comﬁlain about the process and said that the high schools as well
as the two-year schools in our district were not meeting the needs
of the local industry.

One of the things that the business leaders can do is work with
the schools to %ive feedback to the schools on what exactly the
shortfalls in skills are. They can develop recommendations in cur-
ricula. They can develop apprenticeships and internships, bringing
the workplace to the schools and schools to the workplace.

I think what your legislation does is institutionalize that through
the educational process. If you could explain that a little bit more
in terms of what Tech Prep does not provide and what your bill
does, I sure would appreciate that.

Mr. Price. Thank you. I do appreciate your interest in this and
your support for what we're trying to do. I can only agree with
what you said about the business community.

In my district for some years now, if you sit business leaders
down in a room and ask them what their aumber one issue is, they
will tell you education immediately. I don’t think there is any ques-
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tion that the business community is well aware of our work force
deficiencies and our need to remedy those.

My own wake-up call in this occurred very early in my
tenure in the Congress. Doug W brought the Science Sub-
committee down to our district and we testimony from ex-

ecutives in the Research Triangle Park, one of whom testified very
forcefully about this matter and indicated to us that right then he
wasn't h.iring_anyone without two years high schwol and, in
those cases, that was often needed to supplement the kind of train-
ing that those people brought to the workplace. Well, that’s where
this country is going and that’s where our new jobs are going to be,
so we need to respond to this.

Now, Tech Prep is a response on one level to that challenge. We
need desperately to upgrade vocational education in this country.
Tech Pmiis to help us do that l:_y linking the last two years
of high school and the first two years of college.

Tech Prep, of course, is a very broad program which will provide
assistance to a number of institutions as they atiempt to bring
those prws up to speed. We need to support that effort fully,
but Tech Prep is not doing what this bill envisions, which is to take
a very few centers of excellence and really make them models for
all the rest.

That is what NSF does best. It fits perfectly the NSF model of
how we move ahead and how we disseminate results of model ef-
forts, demonstration efforts.

What we are attempting to do is to agply this in this widening
field of advanced technical training. The bill does include some spe-
cifics as to the kinds of fields that we have in mind, laser technolo-
gy, electronics, robotic technology, nuclear technology, computer
technology, fiber optics, advan manufacturing technology, ad-
vanced health technolo%zes, and advanced technology applications
that integrate and synthesize emerﬁi:g and existing technologies.
dJust to read that list indicates the kind of challenge that we face.

One way to conceive of it, I think, is of that area between voca-
tional education, even upgraded vocational education, between that
and classical math, science, and engineering education—that area
between those two which we have not attended to sufficiently,
which is growing in the number of jobs that it involves and its im-
portance to our country. That is what we're trying to address.

It is not a huge grant and aid program that we have in mind. We
are not going to be disseminating large amounts of money to large
numbers of institutions. That is the business of other programs and
other ncies. What we are doing is taking a very few institutions
and making them models for the rest.

Mr. RoeEMER. Thank you, Mr. Chairman.

Mr. Boucuer. The ir thanks the gentleman and recognizes
the gentleman from New York, Mr. Boehlert.

Mr. BoeHLERT. Thank you, Mr. Chairman.

I wish to thank our colleague from North Carolina for his stick-
to-it-iveness in this battle. 1 think you've got good legislation and 1
want to see it become a reality.

As you know, I'm a cheerleader for the National Science Founda-
tion. 1 think it is one of the best that we have to offer the Ameri-
can people in terms of its outstanding performance.
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supplement existing

think you are ré t on with your focus at the National Science
Foundation mther the Department of Education. I'm encour-
aged that we can have a better relationship between the two, but I
think that in this instance, the NSF is the vehicle to carry
forward your very fine program. I am pl to identify with it
and I want to commend you publicly. '

Mr. Price. Thank you. I a&) iate your leadership over the
years, Mr. Boehlert. You and Doug Walgren gave such able leader-
ship to the Science and Research Committee for many years when
this proposal and others like it were being developed.

t we have before us today represents the result of those
ﬁars of discussion and refinement. Nothing is in here by accident.

e have really thought long and hard about where this responsi-
bg_ityoughttobelodgedand how it can be done to maximum
efiect.

I appreciate your work on this and look forward to working with
you to move it along further.

Mr. BoucHeR. Mr. Price, we thank you very much for your pres-
ence here this mom'%.rYou have certainly given us a lot to chew
on, and we will consider your legislation and your statement very
carefully as this subcommittee continues to examine ways to en-
hance the capabilities of America’s work force. With that state-
ment, we will excuse you this morning.

Mr. Price. Thank you very much.

Mr. Boucser. The subcommittee now welcomes our second el
of witnesses comprised of Dr. Luther Williams, the Assistant Direc-
tor for Education and Human Resources at the National Science
Foundation.

Dr. Williams, nivour prepared written statement will be made a
part of the record and we would welcome your oral summary.

STATEMENT OF LUTHER S. WILLIAMS, ASSISTANT DIRECTOR
FOR EDUCATION AND HUMAN RESOURCES, NATIONAL SCIENCE
FOUNDATION

Dr. WiLuiams. Thank you, Mr. Chairman and members of the
committee.

It is a pleasure to be here today to particiiate in this hearing.
The committee’s concern for the issue of tec nology and science
education and for the important role that must be played by the
Nation’s two-year colleges is both critical and timely.

I want you to know from the start my views on H.R. 2936 and
H.R. 3606. H.R. 2936, since I was here in September, has been sub-
stantially revised. The statement of actions needed to improve tech-
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nical education in the United States has been greatly refined and
now provides more broadly-based descriptions.

The National Science Foundation agrees with the intent, that is,
thegmgramstomaddreasedunderthisl islation. We still oppose
the bill even as revised because additi legislative authority is
not needed and, to some extent, because of it’s narrow focus.
dictably, we would have similar problems with H.R. 8606.

We believe that the foundation’s ongoing effort in this area
ought to be broadly-based along the lines that I will describe in a
moment, and we suggest that a narrow targeted effort would come
at the expense of a broadly-based program that would ensure
proper attention to moving targets. t is meant by that is: tech-
nology and training are both rapidly moving targets because of
their strong ties—understandably so—to local concerns.

The explication of these reviews constitutes in effect the major
body of my oral comments, in which I would like to sketch what
the foundation’s Directorate for Education and Human Resources
is doing to support and advance technical education, and make
some specific suggestions on how that role properly and appropri-
ately should be extended.

is committee has recognized the need for current emphasis on
bechnolo? and science education at the two-year college level. Cur-
rently, the foundation is studying many aspects of its role in im-
proving math, science, and technology literacy and capability for
all students. One of the important aspects of this current effort is
directed toward two-year colleges with specific emphasis on improv-
in%hthe quality of their instructors.

e foundation’s role: It is appropriate that the foundation play
a substantial role in improving the qualifications of America’s tech-
nologists and production workers. The foundation believes its capa-
bilities and resources are best employed in efforts to improve broad
and general technical skills, bac und, and competency rather
than supporting im‘provement in training students for jobs which
mgﬁ‘have a short lifespan.

e role of the two-year colleges: All of American colleges and
universities are called on to respond to the need of an ever-chang-
ing population and work force, but it is the two-year colleges that
are ideally positioned to serve as a catalyst for improving post-sec-
ondary education that is required to meet the demands, the level,
and the kind of technical education now being required by industry
to staff the productive phase of a competitive cycle.

To be sure, NSF intends to play a major role in strengthening
math and science programs at two-year colleges. Such strengthen-
ing will yield the production of triple dividends. First, many stu-
dents enrolled in such programs will be ready to embark on careers
in the industrial work force; that is, upon the receipt of an associ-
ate degree. Many others will continue their education in pursuit of
a bachelor’s degree in science, engineering, and technology by the
appropriate articulation between two-year and four-year institu-
tions. Still others will have acquired useful skills and familiarity
with science and mathematics.

Two-year colleges obviously are a vitally important resource for
the reasons that have been indicated. They assist many students,
some of which are academically unprepared to begin their college
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work. They are important in the sense that they offer instruction
of high quality and variety and a variety of support systems, and
obviouslg. thed)éara more economical in the sense of proximity to
students’ residences as contrasted with four-year institutions.

What are the problems as we see them with two-year or associate
degree-level science, mathematics, and technical education? The
Problems are in fact very similar to the entire enterprise.

One is keeping the faculty up to date in their fields, developing
courses and curricula that will attract and properly train the stu-
dents, developing the laboratory components to science, engineer-
ing, math, and technology programs. Next, making sure that there
is effective articulation between not only associate degree institu-
tions and four-year institutions but also between high schools and
tw‘ov-izar institutions—both articulations.

t is NSF doing as bears on the two-year institutions? Two-
year colleges, as you know, are eligible for support directly from all
of the programs of the Education and Human Resources Director-
ate. While in fact the level of support for such institutions has been
less than desirable, it is receiving increased attention.

The programs under which two-year institutions are supported
exactly match the areas of concern. I said the areas of concern
were faculty, laboratories, and instrumentation, the points empha-
sized in particular that would deal with the 10 demonstration cen-
ters.

Instrumentation and laboratory development: This is designed to
improve the quality of undergraduate laboratory instruction in all
science, engineering, and mathematics courses and includes the
two-year college sector. For the last fiscal year, the foundation
made 53 grants to two-year colleges totaling nearly $2 million.

The second issue is undergraduate faculty enhancement. This is
an effort to improve the disciplinary capabilities and the teachin
skills of faculty members who are primarily involved in undergrad-
uate instruction. While in fact only a few two-year colleges re-
ceived grants, the grants we made to other institutions benefitted
two-year science, math, and technology faculty. In fact, they ac-
counted for 20 percent of all faculty served under the faculty en-
hancement program in the last fi year.

Our major focus on courses and curricula is entirely devoted to
the first two introductory years of the collegiate sequence, so by
definition, they are exactly equal to the needs, interests, and course
offerings of two-year institutions. We also offer with respect of high
school to the two-year college transition, a hands-on research en-
richment program for hireability of high school students, and we’ve
made several grants to two-year institutions.

To ensure substantial involvement from the private sector
through the Private Sector Partnership Program, we are support-
ing the linkage of the intellectual capital from business and indus-
try with science and mathematics at the K - 12 sector in creating
consortia in a variety of settings. These programs we recognize,
while they match well with the needs of the institutions, are not
really sufficient. In recent years—particularly the last year—we
have made a serious effort to expand the involvement of two-year
college faculty in the NSF program as grant recipients.
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We have held a major workshop in which we had faculty mem-
bers from two-year institutions to inform the foundation of needs
as viewed by those faculty members. That has culminated in a
report, the results of which will be available scon, and we will
share that with this committee.

We have entered a formal agreement with the American Associa-
tion of Community and Junior Colleges to bring to the foundation
faculty members in mathematics, science, engineering, and technol-
ogy in order to afford them the opportunity to learn the operation
and nuances of the foundation in order to assist them in being
more effective in competing for resources. We have two such indi-
viduals in the foundation currently as interns, a math professor
from Montgomery Community College in Maryland and a math
professor from Tri-County Technical College in South Carolina—
the first two efforts.

1 jusi recently added two faculty members, one of which is the
President of the Montgomery County, Maryland Community Col-
lege, to the National Advisory Committee of the Education and
Human Resources Directorate in order that those individuals will
have a direct role in influencing programs and policies of the direc-
torate.

We commend this subcommittee for its effort to stimulate the
improvement in technological literacy and competency in this
country. The NSF fully supports the finding of both of these bills.
This position depends on substantially upgrading and coordinating
our efforts in science, mathematics, and technology, especially at
the associate degree level.

The early section of this testimony shows that NSF is convinced
of the important roles of the two-year colleges, the role that they
play in educating the scientific and technical work force, and we
are committed to ensuring adequate and appropriate resporsive-
ness and participation by community, junior, and technical institu-
tions to the programs of the foundation.

In closing, I reiterate the last comment made_on the quote of me
at the September hearing that was in Congressman Price's testimo-
ny. Nothing has changed.

[The prepared statement of Dr. Williams follows:]
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for increased omphasis opn technology and science education at the
two-year college. Currently, the National Science Foundation {NSF)
is studying many aspects of its role in improving the science,
mnathematics, and tachnology literacy and capability of ALL
students; one of the most important of thase aspects is helping
two-yoar colleges isprowve the guality of their instruction so as to
increase their effectiveness in developing the capabilities of
their students -- who are the nation's citizenry, in general, and
its technical workforce, in particular.

In May of this year, as ome step in this process, the NsSF
sponsored "The National Science Foundation Workshop on Science,
Engineering, and NMathematics Education in Two-Year Colleges.® Nuch
of what I have to say today proceeds from the reports af that and
similar NSF workshops and from a status raport on the same topic
preparad by American Asscciation of Community and Junior Colleges
(AACIC) with NSF support,

4@ National Science Foundation's programs in both education
and research have made major contributions to the efforts that
result in the production of highly skilled scientists and enginears
by American schools, celleges, and universities. Many of thase
progranms contribute also to the early educstion of successful
business managers and financial experts. It is not inappropriate
that NSF play a role in improving the qualifications of America's
technologists and preduction workers.

It is clear that the nation’s vision must be enlarged to
include sound scientific, mathematical, and technical education for
ALL students, especially for those who will enter the critical
seguent of the workforce that handles the production phase of the
competitive cycle, .t 18 on these men and woumen that
responsibility falls to maintain the efficiency and quality in
producing the goods and services that compete effectivaly in the
international marketplace.

The effectiveness with which the schools and colleges of the
nation prepare its workforce in science, mathematics, engineering,
and technology relates directly ang immediately to its economic,
political, and intellectual health. In the precollege arena, there
are many signs that the mathematics and gcience communities have
begun to take seriously their roles ¢o advance the science,
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mathematics, and technical literacy and capability of ALL students.
This Committee has been very supportive of NSF's proposals at the
precollege level.

The National Science Foundation believes that its capabilities
and resourcas are best employod in efforts to improve the broad and
general technical skills, the competencies, called for in reports
such as that of the Secrstary's Commission on Achieving Necessary
Skills fur America 2000 (SCANS), rather than in supperting
improvements in training students for specific jobs which may have
a short lifespan.

A large and ever-increasing fraction of industrial and
institutional jobs now reguire some significant postsecondary
education; traditiconal skills are no longer sufficient to meet the
demands o©of the workplace. Today's worker {and certainly
tomorrov's) must have not only broad and serviceable dbasic skills
dut advanced thinking and problem-solving skills as well. Egqually
important, today's worker must axhibit such personal qualities as
a well-develepsd sense o©f responsibility, the ability to
participate in team efforts, firm self-estees, and demonstrable
success in self-managewment.

wWhile all of America's colleges and universities are called
upon to respond to the needs of an ever-changi population and
workplace, its two-~year colleges are ideally positioned to sarve as
catalysts for improving the postsecondary education required to
meet the demankis of the lovels and kinds of technical sducation now
being required by industry. Increasingly, the two-year colleges
play a significant role in the sarly collegiate training of higher
leval scientists and enginsers because they address the sducational
neads of the whole of America’s diverse population.

NSF has a role to play in strengthening the science and
mathematics programs at two-year colleges which are essential
elements of high quality tecanoclogy oducation and technician
training. Such strengthenirg will yield double dividends: many
graduates of such programs will be ready to embark immediately on
carsers in the industrial workforce; and, many othars will continue
their education in pursuit of baccalaursate dogrees in science,
engineering, and technology.

TWO~-YBAR COLLEGES A8 A RESOURCE

There are over 1400 two-year colleges in the United States ~-
70 percent public and 30 percent private; together they enroll
nearly 5 million students. Their studont bodies contain over half
of the minorities in higher sducation and about 40 percent of all
college studants. While these institutions serve a variety of
purposes for students, they all have a single dominant mission --
instruction.

3
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Two-year collegas bring important strengths to the developmont
of the nation's human resources for learning and work in science,
mathematics and technology:

o thay provide access to higher education for many who night not
otherwise have such opportunities;

o they support a great diversity of learning purposes and
related environments ranging from personal growth and career-
oriented courses, through academic remediation and numerous
technical education curricula, to courses constituting the
first two-years of work for students who will transfer to
four-year colleges and unlversities; and,

o theyY enroll very large numbers of minority and low-income
students,

The two-year colleges play three important roles that are
important in a climate of changing demographics and workplace
noeds:

(1} They supply a large number of technologists who enter the job
market directly from an associate degree or certificate
program.

{¢) TheY send a large number of qualified, motivated, and
successful trapsfer students to four-year colleges and
universities. (The majority of students who chose teaching as
8 career use this route and meet their science and mathematics
requirements in the two-year college.)

(3) They take their service to their surrounding compunities
seriously -~ by offering a wide variety of courses designed
te help the workforce upgrade and renow job skills and develop
new skills. (In a typical night class at a community college,
more than half the class might already have four-year degrees.
They return because their jobs demand new skills.)

There are impeortant reasons why the two-year college is the
college of choice for many students, ir~luding minorities. Two-
year collages can help students who are acadanically underprepared
to begin college work. Because two-year schools are in the
communities where students 1live, costs of attendance are usually
considerably less than at four-year institutions, and propingquity
pernite students to combine work and study; often, such schools are
the only financially viable option for many first-time and most
non-traditional students. Finally, students attend two-year
colleges because of the quality of the instruction, wide variety of
programs, and support services offered.

Problems in science, engineering, mathematics. and
technologies education at two-year colleges are analogous to those

3
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of many four-year institutions: keeping faculty up-to-date in
their fielas; developing courses of study that attract and retain
astudents, particularly minorities and women; developing the
laboratory component of science, engineering, mathematics, and
technology programs particulsarly in these times of limited
«vailable resources; and nmaking sure that there is a strong
articulation program bstween high schools and colleges in science,
mathematics, and technology. Very importantly, there s also a
need to improve the interface between two and four-year schoeols in
terms of course development, transfer of students, and use of
techneology.

Limited professional developnent opportunities, heavy teaching
loads as well as committee and departmental assignments, lack of
emphasis on research, and often small numbers of faculty members in
a particular scientific department keep many two-year ccllege
faculty in isolation from the mainstream of their scienxe,
mathematics, engineering, and technology disciplines. Faculty
often lack the time, funds, and access to collegial interactions
necessary to dsevelop schelarly pursuits which would kesp them
attunad to new discoveries in their disciplines as well as new ways
of teaching and learning which are changing rapidly due to
instructional technology, an emphasis on applied problems, and a
changing population who have been shown to learn in qualitatively
different ways from traditional groups.

The staff at NSF, particularly in the Directorate for
Education and Human Resources (EHR), is aware of and sensitive to
the situation faced by two-year college faculty. Faculty at two-
year colleges have little experience or tradition daveloping
proposals such as NSF requires in its merit-based review processes.
This is not surprising given the mission of two-year cnlieges, the
work lcad of the faculty, and the lack of institutional support.

The recent workshop we sponsored addressed how not only NSF,
but also two-ysar college faculty, professional organizations, two-
year college presidents and administrators, local and state fund:ng
agencias, and other federal agencies, can work together to incresse
the role that tweo-year colleges play in improving science,
engineering, mathematics, and technology education at all levels.
The report will be published shortly, and we will share it with
you. NSF has also been vworking extensively with the American
Association of Community and Junior colleges (AACIC) and
discipline-based community college groups in mathematics, science,
engineering, and technologies. Outreach activities have had the
dual goal of better acquainting faculty with available NSF programs
and improving the understanding of NSF with regard to two-year
colleges. Together this now forms a basis for NSF to use to work
with faculty and administrators in two-year colleges as programs
are developed to improve the quality of sducaticonal activities in
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science, cngineeoring, mathematics, and technologies. Already the
number (;f projects in two-year colleges and technology education is
increasing.

NSF has dirsctly and gquickly responded to many of the
recommendations of this 1991 workshop. These activities and
programs are based on a systematic approach to analysis of the
nature, goals, and needs of two-year colleges and ars being
developed in coordination with AACIC and discipline based
professional organizations. For example, NSF has entered into a
project with ARCIC to create a cadre of "NSP-AACIC Fellows® wvhereby
two-year college faculty will spend time in all five divisions of
EHR learning about procedures, policies, and progranms and providing
outreach to two-year colleges across the country. In addition, the
Advisory Committee for the Directorate for Education and Human
Resources has added two membors from two-year colleges.

The National Science roundation - A Targeted Role

The appropriate role for the National Science Foundation is
one of intellectual and substantive leadership. The Foundation is
able to draw upon its position in the science, engineering, and
nmathematics education and research communities to provide
leadership, developmental support, and intellectual resources to
strengthen two-year college science, engineering, mathematics, and
technology and the preoparation of students graduating from high
school. The Foundation's leadership will be most effective in
making sure that the gquality of funded programs is conoistent with
sound scientific and engineering principles.

The NSF fully understands the committee's desire to support
programs that will lead to a more tochnologically capable
workforce. Immediate attention needs to be drawn to the issues
which most dramatically affect the quaelity of ipstruction and
instructional programs in science, engineering, mathematics, and
technology. Two-year colleges are ideally positioned to serve as
catalysts for educational improverment and to address the national
concern for literacy. The two-year college specifically provides
for accessibility, comprehensive sgervices, and for guality
undergraduate education, making it an effective agent. for change.

NSF is focusing on five key areas. These areas are curricular
reform and prograr improvement; professional developmant and
rencwal opportunities for faculty; the increasingly diverse and
often acadepmically unprepared student population; partnership
strategies that would expand linkages with elementary and secondary
education .8 wall as four-year colleges and universities; and the
need for active alliances among two-year colleges, private sector
business, and industry. The Foundation has broad program authority
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for activities in these areas. Several of our current offorts at
two year colleges are highlighted in the additional material
subnitted for the record.

The Chairman should be commended for his concern for the
improvement of technological literacy and competency in the United
statas. NSF fully supports the goals of HR 2936 and MR 3606,
particularly the articulation of the important role that two-year
colleges play in the education of the nation's undergraduates,
especially since community, junior, and technical colleges often
serve as institutions of choice to wminority and other
underreprasented student populations.

Participants in the 1991 workshop mentioned earlier, rather
than recommending sheltered programs, clearly called for community
college faculty and administrators, NSF and other national
organizations, professional socisties, state and local governments,
secondary schools and four-~year colleges anv universities to work
together to increase the role of commun.ty colleges in improving
education in all institutions and at all levels.

It ie our feeling that NSF should place its efforts on program
development to provide instructional materials and faculyry
workshops which increase the mpathematical, scientific, ang
tachnological capability for students at all levels. We want to
help two-year colleges in particular to strengthen their curricular
programs; to provide professional development and renewal
opportunities for two-ysar faculty in technical, transfer, and
enrichment programs; to address the diverse populations at these
schools; to aid two-year, four-yesar, university, and high schools
to develop articulation and partnership strategies; and to seek
alliances between two-ysar schools and local businesses and
industries. These programs will serve to benafit in the broadsst
and most fundamental way the colleges and their full population of
students, not Jjust those concentrated in techrician training
programs.

We note that HR 2936 has been rather substantively revised.
The statement of actions needed to improve technical education in
the U.S. has been greatly refined and now provides description
rather than prescription. Aas v? eaarlier testified, NSF agrees with
the intent of this legislatioc.s, but we still oppose HR 2936, as
revised, because it is not necessary given our existing authority
and because of its narrow focus. We have similar problems with
H.R. 3606 and oppose that legislation also. We belisve ocur ongeing
effort in this area ought to be broadly based along the lines that
I have described. Support for narrowly targeted offorts may come
at the expense of much broader and equally meritorious programs.

13
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Appendix
Highlights of Current NSY Activitias at Two-Year ccllegas

The Poundation is best able to focus on three areas which affect
all parts of the instructional preograms in science, engineering,
mathematics, and technology -- faculty, curriculus, and
laboratories. Programmatically, the Foundation includes two-year
colleges as eligible participants in five areas: (1) faculty and
toacher enhancement in content arecas of science, mathematics,
anginesring, and techmnology, (2) curriculus and instructional
isprovement at college and precollege levels, (3) development of
laboratory components of science and engineering programs, (4)
young scholars, and (5) private sector partnerships.

Two-year colleges are technically eligible to receive support
directly and possibly to benefit in other ways from essentially all
NSF programming areas. These colleges are participating in a
significant way in EHR's science and engineering programs, which
are relevant to their needs, mission, and interests. However, as
most NSF funds are in support of basic research, whersas the
mission of two-year institutions is purely instructional, two-year
colleges receive a relatively small fraction of the total NSF
budget. 1In 1991 two-year colleges received about $3.35 million
dellars of support.

At present most of NSF'as two-year college support is in the
Undergraduate Science, Engineering, and Mathematics Education
{(USEME) Division and most of the support within that division is in
Instrumentation and Laboratery Improvement {ILI). The ILI program
provides matching funds for laboratory equipment for college level
courses. In FYS1l there were a total of 84 NSF grants to two-year
colleges, 71 {85%) of which were in Education and Human Resources.
Of these 71, 60 were in USEME. 53 of the 84 total grants (63%)
were in ILI. It is important to consider however that in addition,
19 grants were awarded to universities and other organizations
through Undergraduate Faculty Enbancement (UFE) and Calculus
programs totally $1.75 million which also benefit two-year college
faculty. Historically, approximately twenty percent of the
participants in UFE activities have been two-year college faculty.

In the College Science and Engineering Instrumentatior Program {now
ILI) eligibility was extended to two-year colleges beginning in
FY¥88. The first year of eligibility yielded 39 two~year college
awards totalling $1.2 million dollars. Since that time the program
has grown. ILI in FY91 funded 53 two-year college projects totally
$1.7 million dollars. The proposal funding rate among two-year
schools has grown from 228 of the total proposals received for FY8s
to 27% for FY91.
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Projects at and for the benefit of two-year colleges have alsoe been
supported in other USEME programs, in the EHR precollege
improvement programs, and to a limited degres in the research
directorates. Some examples of NSF funded projects in two-year
colleges follow:

Harrisburg Arca Community College in Pennsylvania i upgrading its
CAD laboratory to include & network of computer workstations which
support solids medeling and analysis software. Students in the
mechanical engineering technology and manufacturing and design
technol prograss study the concepts and technigues of
interactive solids modeling using this equipment.

Owens Technical College in Ohio has established a state-of-the-art
Matrology Data Center. This data center snables students in the
Quality Engineering Technology Program to learn efficient metheds
of collecting plant process and quality data and to learn to uge
effective means of turning that mass of data into useful
information for manufacturing decision making.

Parkland College in Illinois is developing new methods for teaching
the non-traditional student and integrating the computer into its
electronic and computer systems technology Programs. These
work/test stations put the student in control of a sulti-media
learning environment that is being matched to their 1learning
styles.

Texas State Technical Institute is preparing specialized
electronic-electromechanical technicians for the continuous and
batch manufacturing industries using specialized laboratory
equipment. The intent of the laboratory is to leapfrog *he gap
between cur.ent stats-of-the-art training facilities and industrial
needs througi. the ‘ategration of an entire control system.

AArS ‘{

Alabama Aviation and Technical college and Northwest Airlines in
partnership are developing a program to support the improvement of
mathematics education in aviation technolegy programs. The goals
of the project are to strength the mathematics component of the
aviation technology programs offered at the school by the design,
development, pilot-testing, and revision of three new coursas in
collaboration with avionics enginecers and by exposing students in
their avionics programs to the real workplace. Special emphasis in
the program is on increasing the opportunities for women and
minorities in aviation technical education.

At Lewis and Clark Community College in Illinois the project “Math,
Scisnce, and Technol Education for Riverbend in the 90s® aims to
enhance math and science education for non-baccalaureate bound
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students in community college preparatory programs and carser
prograzs in grades 6-12. The project will help prepare students
for technical careers. Current applications of science and
mathematics will be integrated into the curricula.

Harry S. Truman of the City Collegas of Chicage is conducting a
project for Biotechnician Training. This project will develop a
two-year curriculum leading to an associate degree in technolegy,
prepare students for employment as biotochnicians, and increase the
representation of ninority and disadvantaged populations in science
and math technology. Harry Truman College also has a Young
Scholars Program using the topic of Chicago as an ecosystem
designed to acquaint inner city youth with the technical systems in
the community.

Prince George's Community College of largo, Maryland conducted a
six day workshop for community college faculty to learn about the
Chesapeake Bay ecology at the University of Maryland Chesapeake Bay
Biological Laboratory. Lectures, field work, and laboratory work
were included.

Texas ASM has dasigned a model for the utilization of cooperative
relationships between university professors and two~year college
faculty members to provide professional inservice enrichmont
training for two-yoar college physics teachers. The progran
focuses on recent developments in physics, innovative physics
teaching methods, and successful techniques for recruiting local
minority students into two-year college science and engineering
prograss.

Joliet Junior college in Illinois will conduct a one~year pilot
progran for experienced community college physics teachers. Hands~
on workshops are planned to foster the approach of using
microcomputer-based laboratories, conceptual eoxercises, and
overview case gtudies. The nmain goal of the project is to
encourage participant teachers to adapt or develop curriculum
approaches which incorporate this knowledge so that students
develop a stronger understanding of physics concepts.

o Young Soholars Program

Cuyahoga Community College in cCleveland conducted a project
consisting of enricment activities based on the *®Teaching
Integrated Math and science® curriculum, research projects led by
university faculty and NASA engineers and scientists, and
industrial tours. This program was jointly funded by NSF, NASA,
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and the Ohio Board of Regents for students in grades 7 and 8.
Enphasis was on participation by girls, minorities, and
economically disadvantaged.

Borthwest College in Wyoming led a program in Yellowstone National
Park for students entering Grade 12. sStudents were exposed to
various aquatic field and laboratory rasearch paradigms, designing
and choosing appropriate ressarch methodologies as they designed
and carriec out an environmental study of the Gibbon River. There
vas an emphasis on participation by Native American studants of the
Rocky Mountain Reglon. The study alaso provided useful data to
Yellowstone National Park research offices.

o _Caloulus Progxam

Union County Community College in New Jersey received a grant to
implement a calculator-based calculus curriculum at five community
colleges.

Suffolk community College in New York is part of a consortium of
schools including Harvard Imiversity, the University of Arizona,
Colgate University, Haverford College, and others who are
investigating the use of calculators and computers in opening up
new topics in and new ways of teaching calculus. Emphasis in the
lessans is on the "Rule of Three®: when possible calculus topics
should be investigated from a numerical, graphical, and algebraic
standpoint.

o _Teacher Enhapcemaent

Blackfeat Community College in Montana is studying new methods for
improving mathematics and science education for American Indian
students by adapting activities to the Blackfeet culture. This
multifaceted pregram includes community groups, local educators,
and students frow the community college.
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Mr. Boucher. Thank you very much, Dr. Williams. We appreci-
ate your attendance here this morning. On behalf of the subcom-
mittee, I will express an apology that we don’t have more members
with us at the moment. As was stated by one of the other members
earlier, there are a number of committees meeti today. Hopeful-
ly, this will be the last week of the Congressional session prior to
our rglwas, and everyone is anxious to finish business as rapidly as
possible.

However, Mr. Packard and I do have a number of questions of
you, I will proceed to propound several of those.

You testified before Mr. Valentine's subcommi.tee, I think, earli-
er this fall—1I believe it was in the month of September.

Dr. WiLLiams. Right.

Mr. BoucHEer. During the course of that testimony, you indicated
that the programs advocated by Mr. Price’s legislation were well
accommodated within existing at the National Science
Foundation. Yet when we the record of the various pro-
grams that you cited, we found that those programs are not funded
today. That, obviously, gives us some pause.

We also noted that in 1991, the grants from the National Science
Foundation to two-year colleges—all of them taken together—to-
talled only some $3.35 million with half of those funds allocated to
instrumentation and to laboratory improvements. The balance coy-
ered a range of activities including grants for private sector dpan-
nerships, undergraduate faculty enhancement, unde uate
course and curriculum programs, the Young Scholars lE:gmm.
and teacher enhancement—a fairly small amount of money, |

might note, to cover that broad of initiatives, none of which,
lﬁr the way, are specifically toward the kinds of goals that
r. Price has identified in his legislation.

Dr. WiLLiams. Right.

Mr. BoucHER. 1 suppose that a number of questions flow from
that. First of all, let me ask this. -

One of the things that Mr. Price suggests would be paramount in
his bill is the creation of centers of excellence with the notion that
curricula could be developed at particular institutions receiving

ants from the NSF and then, through a principle of nucleation,

ve that successful experience s with other institutions na-
tionwide.

What do you think of that, and if it is a valuable idea, why is the
NSF not doing that today?

Dr. WiLLiams. It is a valuable idea. I would like to respond to the
general guestion with respect to level of support. Your recital of
what the NSF funded in that sector last year is entirely correct,
and it’s inadequate.

The proposal for the centers, in my judgment, is excellent, both
on educational grounds and from the point of view of being consist-
ent with the way in which the foung)tion typically does its busi-
ness. The idea of concentrating in several institutiors—call them
national centers of excellence—curriculum developn ent with the
requisite laboratory development and faculty enhancement as an

te—because what one is really trying to do is improve the
overall enterprise, not simply instrumentation or faculty as distinc
units. Then, as the foundation typically does, to employ the out-
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comes from those centers as models so you don't tip the Nation,
and to have those models radpidly disseminated throughout the
country, in my judgment, would be noteworthy.

It would be consistent with the way in which—as I said earlier,
the foundation, in an excellent fashion, does its business—and it
certainly would be extremely important in terms of dealing with
the neegs of two-year institutions.

Mr. BoucHer. Do have any programs today where, in your
requests for pro you have language that specifically invites
proposals for model programs in advanced technology that would
prepare and upgrade technicians?

Dr. WiLLiams. No.

Mr. BoucHer. You don’t?

Dr. WiLiiams. No.

Mr. BoucHzr. Well, Mr. Price, obviously would require in his leg-
islation that you do that.

Dr. WiLLiams. Right.

ol&gr.l BoucHer. 1 think you conceded the appropriateness of that
model.

Dr. WiLLiams. Yes.

Mr. Boucher. So if we were to choose to enact that, I would
assume you would have no objection.

Dr. WiLuiams, None.

Mr. BoucHeR. Address, if you will, the general inadequacy of
funding for two-year and community college programs. The level is
$3.35 million in an agency that next year will have something ap-
proaching $2.7 billion in total funding. Why so small an amount,
and what should this subcommittee do to help you provide a better
balance in terms of funding for these Frograms as compared to
other things?

Dr. WiLLiams, The reference to the agency's total budget, vis-a-
vis, the needs of the institutions being addressed by the bills before
us, is an excellent framework. Nearly $2.7 billion—of that amount,

sources, so the $2 million, $3 million, is on the research account.

So within the $465 million, the majority of the resources are de-
voted to the K - 12 sector, with which 1 don't disagree. 1 mean
there has been a major focus in the foundation and in the Congress
to ﬁxbstgntially improve the quality of math and science education
inK- 12

The two-year college program would be supported in the under-
graduate component, which is less than $50 million as a direct ap-
propriation to the Education and Human Resources Directorate. So
the $3 million to which you referred has its place within roughly a
$50 million window. So it is that component of the overall budget
of the foundation that would require attention.

Mr. BoucHER. Let me ask you what I think the bottom line ques-
tion will be for most of the Members here. If we were to enact Mr.
Price’s proposal or some modification of it — and by the way, we
would welcome your participation in talking about appropriate
modifications—but if we were to enact that proposal or some ap-
propriate modification of it and ensure, in the process of doing
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that, that the new initiative did not impinge on existing NSF pro-
grams, would the NSFowt to our doing that?

Dr. WiLLiams. No, the NSF would not object.

Mr. Boucuzr. All right; that's fine. Thank you, Dr. Williams.

I will recognize the gentleman from California.

Mr. Packarn. you, Mr. Chairman.

What are the goals for the next 10 years of the NSF in terms of
stre ening the technology development of our community col-

1

eﬁ. WiLuiams. To substantially upgrade the faculty that partici-
pates in those institutions. That's a very real problem in terms of
currency for reasons that are self-evident.

In concert with that, to ensure that we really have contempo-
rary, substantial, and appropriate curricula—in order to do so, as
was pointed out by one of your colleagues, that requires consulta-
tion with the industrial sector, input into that process. To design
taose curricula so that they are sufficiently elastic so that you can
continue to upgrade them in time so that they are, in the case of
robotics, in the case of fabrication, in the case of advanced manu-
facturing, appropriate.

Third is to promote substantial articulation between two sectors:
high schools and two-year institutions. We can do that, I think,
better now because of the magjor investment in the K-12 sector
which has a 5 to 10-year timea}x?ame. Second, to promote articula-
tion—that is, to prepare the students appropriately in terms of
courses, in terms of counseling, such that students who desire to
move from the two-year to the four-year institution—for the foun-
dation to do that as a model, as we often do programs, we would
probably have to have several classes, and that takes an eight or
nine-year time frame.

The idea, essentially, over the next 10 years, from the point of
view of undergirding math and science education that leads to spe-
cific technical education, is for the foundation to become a major
player in revitalizing and rendered aa?mpriate in terms of quality
of training of two-year institutions. We need to do that, not only
from the point of view of technical education. We need to do that
really in order to have a constant stream of production of quality
bachelor’s degree recipients, because as we all know, a significant
number of students, almost 50 percent of students who are interest-
ed in gdenee, matl,, and technology, actually are enrolling in asso-
ciate degree programs.

So the goal is: within a 10-year time frame, to the extent to
which its resources permit, to essentially support the overhaul of
that sector, but not in isolation. I want to emphasize. The articula-
tion component is very important to make sure that youngsters
who complete or workers who complete the two-year college se-
quence, the associate degree sequence, are appropriately prepared
for the work force, or if they like, to then complete their bachelor’s

degir:ea.

. PAcARD. In the opening portion of your statement, you indi-
cated that you don't support the legislation because it's unneces-
sary. I interpret that to mean that you either do not subscribe to
the provisions of the bill or you intend to accomplish that without
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the bill; that NSF would move forward with the objectives and
goals of the bill—

Dr. WiLuiams. If the resources were available.

Mr. PAcRARD.—without having the mandate of this legislation.

Dr. WiLtsams. That'’s right.

Mr. Pacxagp. I presume it's the Iatter of the two.

Dr. Wnirians. t's right.

Mr. Packarp. Has NS given serious consideration to the pro-
grams outlined in the legislation—

Dr. WiLLiams, Yes, i .
heer. szmumtl ?.—in terms of moving forward in spite of or without
t islation

Dr. nuAms.AsIanswemdmeChairman,lagmewiththem.
We have very carefully gone thm:ﬁh all of the programs that are
detailed in the bill, in icular
fectivewaytodealwi thebrowneedsinthemociatedegme
p in exactly the way NSF does it.

- PACRARD. Does your budget accommodate those goals?

Dr. WiLLiams. No.

Mr. Pacxarp. With that, what are the plans of NSF then if
funds hggvnot come forth? What are your alternative goals and ap-
proaches?

Dr. WiLuiams. Well, the alternative scenario—and it would not
clearly achieve 10 centers, but to be honest, we regard, even in the
study stage budget situation, we regard the problem in the two-
year college sector as sufficiently important that incressed re-
sources, even within the $50 million, are going to move to the two-
year college sector.

Mr. Packarp. Do you have that flexibility of budgeting within
your own agency, or does that have to be earmarked monies from—

Dr. WiLLiams. No, we can do it from our agency. The critical
issue is the level of funds.

Obviously, if you desire 10 centers—and I agree with that—we
would not be able to achieve that within our present budget, but
some number, yes,

Mr. Packaro. if in fact it’s done in house then in terms of the
bu , then it becomes & process of priority, really.

Dr. WiLLiaMs. That’s right.

Mr. Packarp. I guess that would be my last question, Mr. Chair-
man,

How do the goals and objectives of this program fit into the pri-
orities of NSF overall?

Dr. WiLLiams. At the undergraduate level in the instance of
math, science, engineering, and technology education, the maich is
almost total. We made a deliberate decision that the component of
the total unde uate enterprise on which we should focus, to
which we should assign primacy, are the first two years.

So that is the total sequence if you are talking about an associate

program, and it is the first two years if you're talking about
a four-year institution. That’s the target of substantive attention.
That's the highest priority. And, quite frankly, that’s where the
largest problem lies.

Mr. Packagp. Thank you, Mr. Chairman.

Mr. BoucHER. The Chair thanks the gentleman.
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Dr. Williams, as we continue to review this proposal, we probably
will have some additional questions. We will talk with you infor-
mally and will perhaps, for this record, submit some questions in
writing. We would appreciate your cooperation in that.

Dr. WinLuiams. I'l] be pleased to respond.

Mr. BoucHzeR. Thank you very much for your very helpful testi-
mony today. There being no further questions from the subcommit-
tee, with our thanks, you are excused.

Dr. WiLuiams. Thank you.

Mr. BoucHer. We now welcome our third and final panel of wit-
nesses for the momin?: Dr. William Snyder, the President of Wyth-
eville Community College in Wytheville, Virginia; Mr. Jeff Ellison,
the Existing Base Manager for INTEL in Chandler, Arizona; Dr.
Cary Israel, the Director of the Illinois Community College Board
from Springfield, Illinois; Mr. P. Douglas Groseclose, who is replac-
ing Mr. Tony Marty. Mr. Groseclose is the Director of Staffing, Or-
ganization, and Employee Development for Martin Marietta Elec-
tronics, Information and Missiles Group, from Orlando, Florida;
and Dr. Paul Gianini, Jr., President of Valencia Community Col-
lege in Orlando, Florida, who is also Chairman of the Joint Com-
mission on Federal Relations of the American Association of Com-
munity Colleges and the Association of Community College Trust-

ees.

Without objection, the prepared written statements of all of our
witnesses will be made a part of the record. We will begin our testi-
mony this morning starting at our far left with Mr. Ellison.

We will be pleased to hear from you, Mr. Zi'ison, and the Chair
would ask that each of the witnesses please confine the oral state-
ments to five minutes so that we will have plenty of opportunity
for questions.

STATEMENT OF JEFF ELLISON, EXISTING BASE MANAGER,
INTEL. CHANDLER, ARIZONA

Mr. ELLisON. Thank you.

The strategic advanced technology need: One of the critical ele-
ments for the U.S. Semiconductor market to perform competitivelg'
is a competitive work force. Our educational system in the U.S.
today provides advanced degree professionals like engineers and
high school basic education operators, but has no output to provide
manufacturing technologists. Manufacturing technologists must be
skilled in manufacturing, equipment, and process technologies.

Individual companies have attempted to address this need with
their local community colleges with limited success. The economics
of developing the faculty, curricula, and facilities for advanced
technology training is very unattractive to two-year degree colleges
unless a wide technology base is leveraged to provide the college
with an acceptable return on investment.

Capabilities required to fill the need: For academia to fulfill the
need, several capabilities will have to be put in place. First, the fac-
ulty must be trained by industry experts so that the preduct they
produce fulfills the need of the customer industry. Secondly, apph-
cable courses and curricula must be available. Il-’xs{na!l » the appro-
priate facilities and equipment must be available. Each of these ca-
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pabilities will necessitate external funding for the particular com-
munity eolle‘ge to implement these high-technology programs.

ining faculty can best be accomplished by interaction with
the customer to whom the product will be delivered, industry. Sem-
inars by advanced technology experts on the manufacturing proc-
ess, iques, methodologies, et cetera, and plant tours give the
faculty insight into the environment their nts will be expect-
ed to perform in and how they will be expected to perform. Train-
ing the trainer classes by industry experts serve as interactive ses-
sions to refine the courses and give industry-specific examples and
applications of course material.

E!mall , industry proj performed by the faculty give the staff
firsthand insight into interactions and boundary conditions not
easily picked up without personal involvement. Applicable courses
and curricula must be developed at each institution.

The fundamentals for this have been the focus of the Depart-
ment of Education’s Cooperative Demonstration Program Elaigh
Technology Grants for some time, and significant progress has
been made, i.e., SemiTOP. However, the specific courses and curric-
ula must be customized and internalized by each institution and/or
locality to meet the needs of the customers.

From the advanced technology manufacturing point of view, here
are a few of the appropriate courses to be included: sources of vari-
ation, characterization techniques, statistical process control, total
productive maintenance, cost of ownership, and basic course with
examples and applications based on advanced technology manufac-
turing.

For faculty teaching advanced technology courses and curricula
to be effective, the apf’mpriate facilities and equipment must be
available, Training technologists on manufacturing, maintenance,
and process technologies requires manufacturing tests and analyti-
cal equipment and facilities like clean rcoms capable of emulating
the requirements of the industry environment. This equipment can
be acquired through industry donations, equipment supplier dona-
tions, or direct purchases. Maintaining this equipment will become
a primary responsibility of the students and faculty, although in-
?tal(ligtion and start-up will be an initial expense requiring external

unding.

Management of the elements for results—and this is the key
point, I think, in my testimony. The management of this program
must have a strategic vision of accomplishing the result as opposed
to the individual elements.

Each of the elements, trained faculty, applicable courses and cur-
ricula, and facilities and equipment must be managed for success.
However, the strate%i: selection of the activities and priorities of
this program must managed to deliver all the necessary ele-
ments in the right proportions, order, and quality to achieve the
end result.

The result must match the need of the customer. Therefore, the
management of this activity must constantly interact with its cus.
tomer, U.S. advanced technology manufacturing.

Finally, successful management of this program requires effec-
tive utilization of resources. Dissemination of the results to all the
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participants and coordination of activities to eliminate duplication
or waste of effort must be monitored and minimized.

For the big picture, provndmg education needs for U.S. industry,
primary, secondary, two-year degree and four-year degree institu-
tions, must be integrated into the system of synergistic activities.
Outreach programs and affiliations are presently unmanaged from
a national perspective.

The management of this and other educational bills provides a
unique opportunity to coordinate, integrate, and synergize the edu-
cational system to maximize output, quality, and efficiency. The
end result must be to provide U.S. industry with a competent and
capable work force, quickly, efficiently, and of world<lass quality.

[The prepared statement of Mr. Ellison follows:]

54



51

SCIENCE AND TECHNOLOGY EDUCATION
IN TWO-YEAR DEGREE COLLEGES

INTRODUCTION:

My name is Jeff Ellison. lmkforlntchumﬁonasmeExisﬁngBaseManager
for Process Equipment Devetopment (PED). Thave been in the semiconductor industry for
*l3mprhnarﬂyhmmfanmbmmehn4ywsbanbeeninmpome
engineering management, lmbmpletedmyﬁmpatﬁciyaﬁmhanepanmemof
Eduycsation’s Cooperative Demaonstration Program High Technology Grant as a technical
consultant for a two-year degree curricula development program in semiconductor
menufacturing “Super Operators” (SemiTOP).

STRATEGIC ADVANCED TECHNOLOGY NEED:

One of the critical elements for the US. Semiconductor market 1o perform
competitively in the world marketplace is a competent work force. Our educational system
provides advanced degree professionals (engineers) and high school basic education
(operators) but has no output to provide "manufacturing iechnologists.” These so called
"manufacturing technologists" must be skilled in manufacturing, equipment and process
technologies.

Individua) companies have attempted to address this need with their local community
colleges with limited success. The economics of developing the faculty, curricula and
facilities for advanced technology training is very unattractive 10 two-year colleges unless a
wide technology base is leveraged 1o provide the college with an acceptable return on
investment (ROI). Developmental funding for this capability can deliver a self-sustaining
technology education system which would fill s strategic need.

CAPABILITIES REQUIRED TO FILL THE NEED:

For academia to fulfill the need, several capabilities will have 1o be put in place. First
the faculty must be trained by industry experts so the product they produce {ulfills the need
of the customer; industry. Secondly, applicable courses and curncula must be available,
And finally, the appropriste facilitics and equipment suitable for advanced technology
manufacturing training mus! be available. Each of these capabilities will necessitate external
funding for the particular community college to implement these high technology programs.

Congress.txt/JE/sw 111481
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Training faculty can best be accomplished by interaction with the customer 1o whom
their product will be delivered; industry. Seminars by advanced technology industry expents
on the manufacturing process. techniques, methodologies, etc., and plant tours give the
faculty insight into the environment their students will be expected to perform in and how
they will be expected to perform. Train-the-trainer classes by industry experts serve as
interactive sessions to refine the courses and give industry specific examples and applications
of course material. Finally, industry projects performed by the faculty give the staff first hand
insight into the interactions and boundary conditions not easily picked up without personal
invoivement. Applicable courses and curricula must be developed at each institution, The
fundamentals for this have been the focus of the Department of Education’s Cooperative
Demonstration Program High Technology Grants for some time and significant progress has
been made (i.e. SemiTOP, etc.). However, the specific courses and curricula must be
customized and internalized by each institution and/or locality to mect the needs of their
customers. From the advanced technology manufacturing point of view, here are a few of
the appropriate courses to be inclded:

- Systematic and random sources of varistion in processes

- Characterization techniques {Design of Experiments (DOE), Response
Surface Methodology (RSM), erc.)

- Statistiral Process Control (SPC)

= Total Productive Maintenance (TPM)

- Cost Of Ownership {COQ)

- Total Quality Management (TQM)

- Basic courses (math, physics. chemistry, statistics, english, psychology, etc.)
with examples :ind applicutions based on advanced rechnology
manufacturin

For faculty teaching advanced technology courses/curricula 1o be effective, the
appropriate facilities and equipment must be available. Training technologsts on
manufacturing, maintenance and process technologies requires manufacturing, test and
analytical equipment und facilities (i.c., "clean room™) capable of emulating the requirements
of the industrial environment. This equipment can be acqured through industry donations,
equipment manufacturer supplier donations and/or direct purchases. Maintaining this
equipment will become a primary responsibility of the students and faculty, although
instailation and start-up will be an initial expense requiring external funding.

Cangress.ixt/1E /sw Page #2 111401
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MANAGEMENT OF THE ELEMENTS FOR RESULTS:

mmdmbeoutpm,qmlityandeﬁiqu.mendmntmbcmpmvidethe U.S. industry
with a competent and capable work force; Quickly, efficiemly and of world class quality.

Congress.txt/JElsw Page #3 11714491
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H.R. 2936 and H.R. 3606’s Ability to Address these Needs

Do the provisions in the bills address the most eritical shortcomings in science and
technology sducation in two-year colleges?

These bilis address funding solntions for the critical shortcomings of science and
technology education in two-year colleges.

Are the provisions in the bills adequate for schieving their ohjectives?

The success of these bills, in achieving the stated adjective, will depend on the
program mansgement and the strategic vision and follow-through to achieve the
result, not just the process.

Is NSF the proper agency to administer these grant programs?

1 am not well enough informed of all the governmental hodfes nor their charters to
determine who is best suited for the management of these progmms. Regardless of
what agency manages the program, a major portion of that job is to facilitate the
ioteraction betwren indastry and the educntiona! institution to define the need
{skills) to be provided,

What Is curreatly being dome to assist Jocal economic development through
instroction administered by two-yesr colleges?

Individual companies have taken it npon itself 1o contact local two-year degree
colleges to tajlor edncstion programs to their needs. These efforts are usuolly not
highly leveraged, since they represent only one company, and they are difficult to
support from the colleges perspective. At best, we have isolated islands of local
success in this ares.

From a pational perspective, what sdditional services shonld be performed by these
institutions?

From a nntiooal stasdpoint, these fnstitutinns should accelernte their activities in
the following areas;
- Geographieal, finarcial and techalcal analysis of opportunity

- Industrial projects
- Indostry analysis, fotsre apd histories)

What is the current status of partoership agreements between the twn-year
institutions, their local secondary schools, and four-year institutions?

Outreach programs between secondary, two-yesr ond four-year degree institutions
appear to be pnmanaged from a U.S. perspective. With the best Intentions from the
individunl institutions, no nations] strategic plan is evident nor accomplished,
National monsgement of these efforts is required to sccomplish resnits rother than
snother process.
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Project Staft

Administrative: Instructors:

Jim Burnett, Director Ray Culver, Physics

Tina Weber, Secretary Goorga Kocher, Chemistry

Kelly Harris. L.ab Coordinator Jack Davis, Computers
Otis Shouse, Statistics

DG zal Consuitants: Funded:
Jeff Ellison, intel ration U.S. Dept. of Education
Stove Sprouse, Intel Corporation Grant No. V189A00081
\\\
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An Introduction to SemiTOP

Semiconductor Technology Operator Program

LOCATED AT OLNEY CENTRAL COLLEGE

IN ASSOCIATION WITH IECC District 529, GOVERNMENT & INDUSTRY
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An Introduction to SemiTOP

PROJECT FUNDING

| lilinois Eastern Community Colleges(IECC) District 529
| Is currently developing a program in semiconductor
manufacturing technology.This curriculum development
| process is funded by a grant from the U. S. Department |
of Education’'s Cooperative Demonstration Program
with matching funds from IECC and

equipment donations from the Intel Corporation.
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ADVISORY COMMITTEE

I. Adesida -
Associate Director for Education, Center for
Compound Semiconductor Microelectronics
University of lllinois

R. Cames -

Yield Enhancement/Production Line Manager
Motorola Inc.

J. Coleman -

Professor, Department of Electrical and

Computer Engineering, University of Illinois
R. Culver -

Physics Instructor, IECC

J. Davis -

Director of District Computer System, IECC

B. Effland -

Electronics Technology Instructor, IECC

J. Ellison -

Existing Base Manager Process Equipment

Development, Intel Corporation
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ADVISORY COMMITTEE

L. Fuller -
Director of Microslectronic Engineering,
Rochester Institute of Techno
M. Hallam -
Personnel Manager, CAC Microcircuits Inc.
T. Hamed -
Electronics Technology Instructor, IECC
G. Kocher -
industrial Technology Instructor, IECC
K. Peak -
Director of Research and information System, IECC
0O.D. Shouse -
Math Instructor, IECC
S. Sprouse -
Program Manager, CPE/FA, Intel Corp.
G. Woods -
Director of Industrial Technology, IECC
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----- The SemiTOP Objective ------

A MODERNIZED SEMICONDUCTOR LAB ENVIRONMENT

- for -

TRAINING STUDENTS

=e {0 ==

OPERATE & MAINTAIN MANUFACTURING TECHNOLOGY

I *Opportunity with Excellence® l
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An Introduction to SemiTOP

----- SemiTOP Program Features -----

PROGRAM RECRUITMENT - state-wide and regional
TECHNOLOGY TRANSFER - facilltated by equipment donations |
INTEGRATED EFFORT -— including education and training

PLACEMENT --- through contact with Microelectronic Industry
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Job Descrigtion

Operational Specialist

Responsibliities include set-up, operations, productive maintenance
and statistical process control of semiconductor g:ess aqu{p;aem.
uce cycie ime

Work with engineering to improve processes a
and Improve ylelds. Capable of inspecting and disposing

work In progress.

Must be a "team” player with good communication skills; requiring
minimal supervision and the abliity and aptitude to learn new skilis.

Working environment includes wearing cleanroom attire and safety

garments as ramulmd while operating equipment which may use
azardous chemicals and gases.
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Job Availability

Estimated Demand
American Semiconductor Waferfabs*

Non-adjusted* Adjusted
@ Engineering 551.25 358

@ Technicians 1,134.00 794
@ Operators 8,662.50 8,229

*The estimated demand in the "non-adjusted” column represents an
estimate of the total demand and includes vacancies created by
promotion, relocation, or change of ir ‘ustry, as well as new hires. The
column on the ri?ht has been adjuste. ' ) reflect only "new hires” who
would require college or other special training.

“@@mﬁﬁv writh Lam@ﬂﬂ@m@@“ ]
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An Introduction to SemITOP

JOB AVAILABILITY

Tabis 1
Personnel Staffing of American Semiconductor Waferfabs
(Average Staffing per Plant)

Average % Turnover No. of Turnovers
® Engineering 50 3.5% 1.75
® Techniclans 36 10.0% 3.60
@ Operators 110 25.0% 27.50

Assuming 315 Fabrication Plants with an avera?e turnover as noted

above, the current demand is estimated as follows:
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Admission Criteria

----- Minimum Entry Level - scores on the ASSET will be:

-14 -Reading----~-~+=c=--- possible 24
- 22 - Language Usage ~------ possible 36
- 13 - Numerical Skilis -~ ---- - possible 32

----- MPE Test Score { Level 2 ) equal to 15 or greater will
be accepted.

----- High School transcripts shoulu indicate students ability
and motivation to learn and success in high school Math.
{ Minimum of a C in high school algebra)

“@p@mm w Excelioncs”
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An Introduction to SemiTOP

ASSET Test

ASSET is an assessment-advising program designed to dentify the basic
skill lovels of students as they enter two-year institutions. The primary |
goal of this assessment process Is to gather information
about individual student’s skills, needs, and plans, as an important
step In the process of assisting the students In developing and
implementing a sound program of study that leads to these goals.

The scores for the ASSET test are evaluated as foliows:

Reading - possible 24, a score below 14 means remediation
Language Usa?sa - possible 36, below 22 means remediation
Numerical Skills - possibie 32, below 13 means remediation

w
3
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Math Plaement Exam

The Mathematics Placement Examination, MPE, was developed as a
means of identifying postsecondary students' mathematical skills
and abliities related to specific mathematics courses. The intended
use of the scores Is to place conege students Into mathematics
courses ap riate for their maihematics knowledge and skill
level. Level 2 of the MPE covers intermediate aigebra and geometry.

MPE Level 2 Is evaluated as follows

0-12 Beginning Algebra REM-0421

13-14  Decision e (At least 12 on Ele. Alg. to go to MTH-1101)

15-16  Intermediate Algebra MTH-1101

17-18  Decision Zone (At least 16 on Int. Alg. to go to MTH-1101
or take Level 3 tesl;

1o Colle ;- Algebra -1102 or Finite Math MTH-1151

Mp@ﬁﬁ@mmy BUm@@“‘
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Program Success

Students
~--recruited

--prepared
---motivated

Curriculum
---industry driven
---contem

---comprehensive

"Oppertunity with m@“‘
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Process Feedback Loop

I SemiToR X

{ustomer Feedback Loop

J |

A Eommmty Lollege dustry

Trarn A Mty ate

Patinly

Y

L

Placerment

Devign Curricglym
& Fatiiies

‘keumt Stuoems’

’& Tran Students ]
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MICRO-CONTAMINATION |

0L

TEACHING
MATRIX

GROUP ACTIVITIES }
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Math Across the Curriculum

OBJECTIVE: (Math Matrix)
Students will recognize and use Math as a Language.

Design:

A matrix will obtain complete coverzge of mathematics as
it applies to introductory courses in Physics, Chemistry, Computer
Science and Statistics.

Aliows for determination of inter-relationships {(or lack of) between
the language (mathematics) of Pshys::tsi. Chemistry, Computer Science
and Statistics.

A matrix contains "hidden” replication to reinforce learning of
math as a language of science.

-
1)
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MATH SKILLS

Basic Arithmetic Graphing Technigues
Use of Calculator Graphical Ana

Order of Operation Quadratic Equations
Scilentific Notation Trigonometric Ratios
Measurements Logarithms

Significant Figures Problem-Solving
Algebrailc Operations Basic Geometry
Algg'bralc Expressions Distribution Characteristics:
Solving Equations Normal Distribution
Ratios & Proportions Standard Deviation
Approximation Frequency Distribution
Powers & Roots Sample Average
Signed Numbers Experimental Error
Right Triangle Trigonometry inferential Statistics
Rectangular Coordinates Descriptive Statistics
Poiar Coordinates Significance Tests
Vectors Confidence Intervals
Slepes of Lines Analysis of Varience

_ Independent & Dependent Varlables Factorlal Analysis

| °©m>@mau wimu Exes Mm@
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An Introduction to SemiTOP

Safeg Across the Curruculum

OBJECTIVE:
Students and Facuity wiil develop a safety oriented attitude!

Design:

A safety oriented attitude combined with training and discipline
will reduce Injuries and loss of equipment and property.

Focus is always on the person before materials and/or facilities.

Safety is a concern not only in our work but also in our
personal lives.

‘
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Micro-Contamination Across
the Curriculum

OBJECTIVE;

Students and Faculty wili develop the skills assoclated with
working in a cleanroom environment.

DESIGN:

integrated Circuits are manufactured in a highly controlled
environment,

Cleanroom procedurss wili Include specifications, monitoring
instruments, alir filtering systems, clothing and dressing.
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An Introduction to SemiTOP

Group Activities
Across the Curriculum

OBJECTIVE:
Training of mature, abie, motivated, and autonomous workers!

Desian:

Human rescurces development combined with technical education.

Students wili develop the motivation and abiiity to
accomplish team goals.

Motivation increases as we learn the importance of each individual.

; “’@{pp@mmm wm) EX@@UB@M@”
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An Iintroduction to SemITOP

lowing Is the curriculum outline for the
two-year Semiconductor Technology Operator Program

Semestor 1

Somester 1

Semiconductor Tech |

Vacuum Technology

industriai Elsctronics
Chemistry | Schomatics/Biusprints
Computer Sclence |
Compoaition Wafer inspection

Economics

Semsster 2

Ihe
Shrs
3 hrs
2hmre
2hre

34w
17 hrs

Semester 2

Semiconductor Tech I} Wafer Procassing Lab

Process/Equipment Tech.
Chemistry 1]

8 hrs
3hrs

Electronic Systems Servicing 4 hws
T. Productive Malntonance 2hm

PSY Human Relations 2 ns
Total hours 70

o \» @mm“ B

e e e e

17 hws
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An Introduction to SemiTOP

Semiconductor Technology |

This course is an introduction to integrated circuit
manufacturing. Topics include device features such as
junctions, gates, interconnecis and bond pads. Students
will also be introduced to varicus process =i« as including
diffusion, lithography, etch, this films, implani, .nd metrology.

Semiconducior Technology il

This course is designed to introduce students 1o Integrated
Circuit Manufacturing from a historical perspective to the
current industry worldwide. Topics will include manufacturing
models, life cycles for integrated circuits, and the roles and
responsibilites of IC manufacturing personnel. Students
will also learn statistical process control and how to apply
these methods to process development and quality control.

11 6

8L
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COmition !

Composition | is an introductory course in composition and
rhetoric emphasizing expository prose. Major focus is on
organization, paragraph structure and elimination of
mechanical errors.

Statistics

Students will be introduced to Probability Basic Stat
(mean, variant and standard deviation), Comparative test
N-test, T-test), Experimental Designs (Fractional Factorials,
rthogonal Arrays), ANOVA, and Statistical Process Control

Computer Science |

This course is an introduction to computers and their applications. Topics
include computers and their capabilities, computer equipment, and software.
The educational, social, and vocational aspects and impact of computers

will be discussed. Included applications will be spread sheets, word
processing and graphics. The objective is to train students to use
computers for data representation and analysis.

6L
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Chemistry |

This course introduces evidence for the components of the atom and an
in-depth stu-ly of modern atomic theory based on atomic spectra.
Otter topics include the chemical bond, stoichiometry, changes of state,
solutions, and redox. Prerequisite; high school chemistry, or
CHM-111, or CHM-1120, or three years of high school mathematics
of college algebra or consent of the instructor.

Chemistry ii

This course includes chemical kinetics, equilibria, acid-base concepts
thermodynamics, electrochemistry, and nuclear chemistry. The
descriptive chemistry of each family is covered together with a discussion
of the transition elements. The cours= concludes with a study of
organic chemisuy.
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Physics |

This course is the first of a two-semester sequence structured for
students in pre-professional curricula. 1t covers the principles of mechanics
and heat. Topics include the study of motion, Newton's laws, work and
y enorgy, momentum, gravitation, temperature and haat, and oscillatory motion.
Prerequisite: MTH-1105 or consent of instructor.

Physics 1l

The first part of this course covers the principles of electricity and
magnetism. The latter part of the semester includes wave motior
and sound and concludes with a study of geometrical and
physical optics. Prerequisite: PHY-1120 or consent of instructor.

111 112
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Psychology of Human Relations *

Human relations, including group behavior and problems associated
with leadership and interpersonal cooperation, are studied.

Economics

The American system of economics is introduced. Subject matter includes
| an introduction to the sectors of the American economy, business, houssholds,
government, the theory of supply and demand, national income accounts, the
business cycle, inflation, unemployment, Keynesian theory, and the federal
reserve system and uses of money. Attention will be given to application
and illustration of theory to current problems.

Vacuum Technology

I Students will be introduced to basic vacuum technology as applied to the
wafer processing industry. Topics will include an overview of various types of
vacuum pumps, seals, gauges, valves, power supplies, and leak
detecting equipment.

| gprmw Wit [E%X@@ﬂﬂ@bﬁ@@
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Metrology

ms?hgi:mmmiﬁm' s used o evalto ard | e the adequacy of
eV and improve uacy

measurements. This course will give students the skilis for measurement
of critical dimensions, film thickness and film characteristics such

as resistivity, stoichiometry, uniformity and conformity. Students will review
equipment used for measuring flm properties and process output
properties. Calibration techn?ques and methods for determining

and reducing variation will be discussed.

Wafer Inspection

This courss is designed to teach students the basic procedures for
wafer inspection and to familiarize students with typical defects generated
during water processing. Students will be exposed to wafer handlin
techniques, inspection niques, sampling and defect analysis. Smdgents
will be able to identify defects and explain how they occur and develop
skills to identify source.

116
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industrial Electronics

This is a study of electronics applied to industrial control mechanisms
&nd advanced circuit: . 1t includes control and switching devices, transducers,
relays, PLC's, industrial teleme ry, and data transmission techniques.
Students receive hands-on experience with selected electronic components
and devices in industry, including motors (AC and DC), operational
amplifier applications, and microprocessors.

Electronic Systems Servicing

This course provides an analysis of troubleshooting procedures for
electronic devices and systems. Component testing, repair methods,
and test equipment utilization are covered

Schematics/Blueprints

This course has a special emphasis on schematics and blueprint reading
as used in electrical systems. Lab time is spent on developing knowledge
and skills in this area.

My with Exeolloncs”
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Wafer Processing Lab

This hands-on lab will give students the opportunity to start-up, operate
and maintain wafer processing equipmant, experience wafer handling,
and use tachniques to optimize a process/equipment output. Students

will be introduced to safety and cleanroom procedures.

Process Equipment Technology

Students will review methods to optimize a process/equipment system
rformance. Topics will include Screanin%ﬂeaygaﬂments, 22 and 23
actorial Designs, and Response Surface odology. Students
will apply these techniques in the watfer processing iab to optimize
process/equipment output.

Total Productive Maintenance

The students will be introduced to the philosg_ph and development
procedures for total productive maintenance. Topics include optimizing
equipment effectiveness, eliminating breakdowns, equipment life cycle
cost and autonomous exwator maintenance. This course is designed for
\. Students entering t

nical fields involving automated manufacturing.  Jff
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Mr. Boucuer. Thank you very much, Mr. Ellison. We will re-
serve qu:stions of you and the other panelists until all of the wit-
nesses have made their statements.

Mr. Groseclose?

STATEMENT OF P. DOUGLAS GROSECLOSE, DIRECTOR OF STAFF-
ING, ORGANIZATION, AND EMPLOYEE DEVELOPMENT, MARTIN
MARIETTA ELECTRONICS, INFORMATION AND MISSILES
GROUP, ORLANDO, FLORIDA

Mr. GrosecLosE. Mr. Chairman and members of the subcommit-
tee, it's a pleasure to appear before you today toc address a subject
of vital img%rtance to myself, to igmtm ietta, and to the
Nation— ology preparedness. Specifically, I will focus on how
industry, government, and education erships impact our tech-
nology preparedness and how we believe the pending legislation
may the challenges of the next decade.

In Central Florida, we have been part of a pioneering journey in
partnerships with education. Our training partnership with Valen-
cia Community College has provided a continuing opportunity for
resource maximization.

Martin Marietta employees, from shop floor to executive office,
benefit from and contribute to this partnership. Our employees
serve on advisory committees at Valencia to help identify needs
and develop courses.

Martin Marietta employees teach Valencia students and attend
classes taught by Valencia faculty. We exchan(fe classroom and lab
space and jointly use equipment. Co-op students from Valencia
gain invaluable experience while infusing fresh ideas into our
workplace.

Valencia has been a key factor in our transition to a computer-
ized work environment. A Federal grant has assisted in training
over 1,000 employees in the computer skiils they need to manage a
paperless manufacturing center. This example, 1 believe, provides
the context within this legislation that can effectively contribute to
the reeducation of the American work force.

Reeducating the work force is a critical issue due to the blinding
speed of technological change. Statistics from the Department of
Commerce tell us that in the years from 5000 B.C. to 1 70, human-
ity reached technology innovation level X. Between 1970 and 1985,
the technological innovation doubled. It will redouble by the year
2000 and redouble again by 2015.

Those numbers alone are staggering, yet simple math provides us
with the realization that technologically we are moving today at
950-plus pre-1970 equivalent years per year. In the next decade,
that will accelerate to nearly 1900 pre- 1970 equivalent years per
year. As an example: between the time we awoke and the time we
will fall aslee ay, technology will travel two and one half years
further into the future.

In Martin Marietta’s Central Florida operations, the traditional
factory worker comprised 42 percent of our total work force in
1981. Today, they comprise 24 percent. This shift from traditional
anctory worker to knowledge—gmd worker is occurring across

merica.
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Paralleling this shift, the employers’ expectations of factory
workers are changing. Five gears ago, our assembly workers were
trained in basic skills, certified in some special sgkills, and then
began working under traditional supervision. Today, we expect
those same people to effectively utilize their electronic work sta-
tion, understand and apply complex statistical tools and processes,
make timely and accurate decisions about their work, and work to-
gether in teams.

This shift in job expectations is having a monumental unfad on
how training is conceived, developed, and delivered. Clearly, this
shift in what is needed from and demanded from our work force is
not unique to Martin Marietta or Central Florida. Just as clearly,
our business organizations cannot undertake this monumental re-

The focus of this legislation on partnerships is a fulcrum upon
which this shift can be leveraged. The more than 1,200 community,
technical, and junior colleges across the country, in partnership
with government and industry, can be the driving force in this
work force education.

Additionally, business, education, and government partnerships
will create the primary pipeline for technology transfer. For exam-
ple, when Martin Marietta began full-scale production on the LAN-
TIRN contract, a night navigation and automatic targeting system
for advanced fighter aircraft, included was the introduction of sur-
face-mount technology, a then new technology in the manufacture
of printed circuit boards.

We have worked in conjunction with Valencia Community Cei-
lege to develop expertise in that technology that not only helped to
make the LANTIRN system the success it was in Operation Desert
Storm, but also provides a strategic advantage to our corporation.
Last week, I toured Valencia's nearly completed surface-mount lab
where they will now begin transferring this technology throughout
the Central Florida industrial community.

In order for manufacturing organizations to regcin global domi-
nance, they must invest in new technologies and all the peripher-
als that accompany the development of new technologies. As manu-
facturers invest in new equipment, tools, and software to support
this global competition, the Federal, State, and local governments
should also invest by providing the best possible conditions for the
education and retraining of the work force. Programs and partner-
ships, such as those provided by H.R. 2936 and H.R. vo. 5, will play
a key role in determining the Nation's future.

[The prepared statement of Mr. Groseclose follows:]
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Testimony

]
The Technical Eduestion and Training Act of 1991 (FLR. 2936)

and

The National Commnunity College Technology Act (HLR. 3606)

P. Douglns Groseciose
Director, Staffing, Organization & Employes Development
Martin Marietta Electronics, Information & Missiles Group
Orisodo, Florida

before the

MQW
Committee on Science, Spaco and Techaology
Umitod States House of Representatives

November 19,1991
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Martin Marietta Electronios, Information & Missiles Group, which employs
maore thap 10,000 in Central Florids.
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education partnerships impact ourtechnology preparedness and bow we
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to contribute 1o a rapidly changing worid.
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Our training partnership with Valencia Community College has provided »
continuing opportunity for resource maximization, even in todsy’s rescurce
scarce climate. Martin Marietta employees, from shop floor to executive of -
Sice, benefit from and contribute to that pertoership, Our employees ssrve on
advisory committecsat Valencia to belp Identify neods and develop courses
that meet thoss noade. Martin Marietta employees teach Valoncia studonts
and attend classes taught by Valencia facalty. We exchange classroom and lsb
space and jointly nse equipment. Co-op studests from Valeocia gain invaln-
ahisexpericnce while infusing fresh iieas and enthusiasm fnto onr workplace.

Valencin has been a key factor in our transition 1o a computerized work en-
mAwthMhmgmmﬂﬂmh

the computerskills they noed to mansge 8 “psperiess” manufacturing ceater
thatutilizes the latest methods and processes in manufacturing technology.
contribute to the reeducation of the American workforce.

Reeducating theworkforee is a critical issue due to the blinding speed of tech-
nological change, Statistics from the Department of Commercs tell us that in
theyears from 5000 B.C_E. to 1970 bumanity reached technology- innovation
level"X.* Between 1970 and 198S technological innovation doubled. It will
redoable by the year 2000 and, redonble ag~in by 2015. Those numbers alone
aresiaggering. Yet, simple math provides us with the tmly frightening realiza-
tion that, technnlogically we are moving todsy at 950+ *pre-1970 equivalent
yean" porysar. In the next decade that will sccelerate to pearly 1900 *pre-
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Wﬂpﬁ.hnmmm&nmm
snd the time we will fall asieep today, technology will travel two and ons half
yean farther into the future.

o Mastin Marictta’s Central Florids operations, the *traditional factory
worker” comprised 429 of our totat workforce in 1981. Today, 24% of oor
mmmmammwmmm.m
shift from “tenditional factory workes” to "knowledge-based worker® is occur-
ring scross America at a very rapid pace. Paralicliog thisshift, the employers’
mdmmm&m;Jmnmmmmmﬂy
workers were trained in basic skills such as bluepriot reading and geometric
tolerancing, certificd in some speciaity skills such as MIL-SPECsoldering,
then began working under traditicsal supesvision. Todsy we expect those
same people tocffoctively utflize their electronic work station, understand
and apply complexz tools such ss materisls resonroe planning and statistical
procoss coatrol, make timely and accorate decisions about their work, and to
work togetber in teams to resolve problsms snd improve their aperations.
Thiashift in job expectations is baving a monumental impact on bow training
s conceived, developed, and delivered in support of the new manufacturing
processss. Competitive advantage far the United States cloarly depends on
ourabilityto create s world-class workforce producing world-class products.

Clearlythis shift in what is noeded from and desnarded of onr workforoo s
not unigue to Martin Marietts or Central Florida. Just as clearly our busi-
pem osganizations cannot nnderizke this monumentsl reeducation task
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alone. Thissame point was emphasized in the June, 1991 Secretary’s Commia-
siogon Achicving Nevesaary Skills (SCANS) seport from the Department of
Labor. Thefocs of H.R. 2936 and H.R. 3606 on parteerships is the folcrom
oponwhich thisshifi can be leveraged. The more than 1208 commaunity, tech-
nical, and junior colleges across the country, in partaership with government
ansl industry, can be the driving force in this workforce reeducation. It isalso
isaportast to note that those of us in business and industry who are America’s
employ.ss, oced belpin ensuring the emerging workforee is equipped with the
basic math and reading skills that are mandatory in todsy’s workpizce. This
requirement grows &3 our secondary school gradustes’ basie skill Jevels drop.
Two-year colleges have the best record, and ars clearly best prepared forthe
future, in delivering this reme dial basic skills education.

Additionally, business, education, and government partnerships will create
the primary pipeline for technology transfer. When Martin Marietta began
full-scsle productionon the LANTIRN contract, & night-navigation and auto-
mstictargeting system for advanced fighter aircraft, included was the intro-
duction of surface-mount technology, a the.: new technology in the
manufacture of printed cirenit boards. We have worked in conjunction with
Valencia todevelop expertise in that technology thai not only helped make the
LANTIRN system the success it was in Operation Desert Storm, but which
also provides a strategic advantage to our corporation. Last week I toured
Valencia's aearly completed surface mouat Iab, where they will ow begin
transferring this technology thronghont the Central Florida industrial com-

munity.
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technologymysecretary and I nsed was: a felt-tipped pen, sn electric
ypewrites, sod telepbones Todsy, Jcompose memorandums oo my |
them clectroaically send them o my secretary for finalization and publication
oo hercomputer. This testimony was prepared eatirely on my home computer.
Soveral hours ofeach of my work weeks Is speat in video-conference with
people at Martin Marletta locations around the globe. Sovernl of the people
inmy training department attended a class last week that was beamed tona
viasatellite from across the country. The point is, nearly all occopations
WMdemmm.mMm
mate of technology-ionovation I referred to earlier is sweeping each of us along
mnmm,mm;wmw”ammbm.
ing ouradministrativeworkforce to utilizo the latest offico techaologies.

hwﬁrh‘mﬂqmﬁmwmwmm
must invest ia new technologies and afl the peripherals that sccompany the
Mcbpnmdmhdm@uhmn&mhmhmqﬂmg
tools, and software tosupport this global competition, the federal, state, and
localgoven - entsshould aleo invest by providing the best possible conditions
hmmmmdmmmmm
ships, such ss those provided by H.R. 2936 and H.R. 3606, will play s key role
indetermining the nation’s futore.
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TIME COMPRESSION: The Phanomenan of Accelersting Technology-innovation Chenge
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Mr. BoucHer. Thank you very much, Mr. Groseclose.
Dr. Israel, we’ll be glad to hear from you.

STATEMENT OF CARY ISRAEL, DIRECTOR OF THE ILLINOIS
COMMUNITY COLLEGE BOARD, SPRINGFIELD, ILLINOIS

Dr. IsragL. Thank you, Mr. Chairman and members of the sub-
committee. I am honored to have this opportunity to present testi-
mony on the Technical Education and Training Act of 1991 and the
National Community College Technology Act.

I am the Executive Director of the Illinois Community College
Board, an entity that coordinates the activities of Illinois’ 50 com-
munity colleges which currently serve over 361,000 studer.’s each
year.

The proposed legislation provides real solutions to difficult 'l%xmb-
lems faced by the educational community in this country. These
two significant pieces of legislation send a clear signal that the Na-
tion's community, junior, and technical colleges are in the forefront
of supplying this country with a skilled, literate, and technological-
ly prepared work force—but we need your help.

A fact on which we all can agree—officials in both the public and
private sectors—is that our nation must develop a skilled, world-
class work force. And we must develop that work force immediate-
ly. Education and technical training beyond the secondary level is
no longer a luxury. It is a matter of the economic survival of this
country.

I find it interesting that some of the comments made today
talked about duplication. I do not want to see duplication. Howev-
er, Desert Storm has been mentioned several times, and maybe in
this country, we should have an educationa)l storm or a techaologi-
cal storm, and have a real commitment toward making this a great
nation and an educated nation to meet the new millennium. I
think the pieces of legislation will be the catalyst for that educa-
tional storm.

Technology is a real important part of our lives every day, and a
basic understanding of technology will be a critical requirement of
tomorrow’s work force. We have reached a point where a principles
of technology course probably should be part of our educational in-
stitutions’ basic, core curricula. We strongly support the measures
outlined in the legislation and believe that each will Provide a sig-
nificant step forward in the training of this country’s work force.

The Associate Degree Granting College and University Partner-
ship grants will aid community colleges in establishing innovative
partnersh‘iliws. of icular interest is the potential for providing
many faculty with the opportunity to be assigned to business and
industry for the purpose of upgrading their technological skills.

The proposed centers of technical education and training are
vital components of this legislation. Exceptional math and science
programs, which could be replicated throughout the State's educa-
tional system, could significantly improve our country’s competi-
tive position.

In a report developed by a statewide work force preparation com-
mittee in Illinois, one of the recommendations generated by the II-
linois Community College Board includes the establishment of re-

B
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gional or statewide centers of emerging technology at selected com-
munity colleges and universities. With the passage of this legisla-
m and support from the Federal level, this dream could be real-

A missing piece that we don't seem to focus in on is the adult
education population in the community college system. It is an-
other group desperately needing the attention of a program such as
the one being d.xscumeg today.

In our State, the lllinois Board of Higher Education has recently
convened a committee to study preparation of the work force. One
theme that repeatedly emerged out of hearings held by the commit-
tee was that elementary and secondary schools, as well as colleges,
must ensure that the development of basic skills is the first priori-
ty in preparing students.

In the community college system, there is a need for better co-
ordination of existing services and of development of new services
for adult education students to encourage their transition to cred-
ited courses. In Illinois, less than three percent of the students en-
rolled in adult education were concurrently enrolled in a techno-
logical or occupational course. There is a drastic need for a seam-
less educational system.

Students entering an adult education program must receive im-
mediate career assessment and counseling to direct them to a goal
of graduating with technological job skills rather than simply com-
pleting the work at the community college with a GED. By a seam-
less education, I mean that the community college must reach out
to students entering the GED program and counsel them into tran-
sition to college credit courses and, if appropriate, transfer to the
university of their choice.

Not embraced in the idea of a seamless educational system is the
inclusion of a work-based learning experience as suggested in both
bills before us today. The potential impact of these proposals on mi-
nority students, for example, is very positive.

Colleges enroll a number of minority students with basic skill
needs in a GED program. In Iilinois, 74 percent of all adult educa-
tion students are minorities. These proposals could help encourage
minority participation in areas of study and employment which are
under-represented by minority populations.

Our overseas competitors in the global economy are outpacing
us, and the only way for us to make up the lost ground is to im-
prove our technological skills. There is enough blame to go around
for the declining competitive position, the diminishing resources
available to education, fragmented delivery systems, State fiscal
woes, and so forth. But the time to assess blame is past. It is time
for solutions, and this legislation is most certainly a step in the
right direction.

Thank you.

[The prepared statement of Dr. Israel follows:]
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Mr. Chairman and Membe-s of the Subcommittee, I am honored to have
this opportunity to present testimony on the Technical Education
and Training Act of 1991 and the National community Ceollege
Technology Act.

I am Cary Israel, Executive pirector of the Illinois Community
College Board, an entity that coordinates the activities of the
State's 50 community colleges which currently serve over 361,000
astudents each year. On behalf of thec 12 menmbers of the Illinois
Community cCollege Board and officials of the State's community
college system, I commend the spongors and this comnittee for their
visionary leadership in developing thia landma.k legislation. All
too often, governmental bodies are content to examine an issue and
simply admit that a problem exists. This proposed legislation
provides real solutions to difficult problems faced by the
educational community in this country. These two significant
Pieces of legislation send a clear signal that the nation’s
community, junior, and technical colleges are in the forefromt in
supplying this country with a skilled, literate, and
technologically prepared workforce.

A fact on which we can all agree -- officials in both the public
and private sectors -- is that our nation must develop a skilled,
world-class workforce. And we must develop this workforce
imvediately! Education and technical training beyond the secondary
level {8 no longer a luxury =-- it is a matter of the econonic
survival of this country.

Technology is not an abstract concept relegated to a fow scientists
in white lab coats. It is an important part of our sveryday lives,
and a basic understanding of technology will be a critical
requirement of tomerrow's workforce. We have reached a point where
a principles of technology course should be part of our educational
institutions' basic curriculum in education for employment, and
that's somathing I intend to look at in Illinois.

Harry L. Crisp I1, the Chairmen of the Illinois community college
Board and owner and chief executive officer of Pepsi Cola in
Marion, Illincis, is greatly concerned about the lack of skilled
employees avalilable to business and industry. He racently said,
¥1f the United States has any hope of competing effectively in the
global economy, education at all levels must eonsure that our
Product, the students, must exhibit guality -- aspecially in math
and sciencs.®

We strongly support the measures outlined in the legislation
and believe that each will provide a significant step forward in
the training of this country's workforce.

* The Associate Degree Granting Collega and University
Partnerships grants will aid community colleges in

1
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establishing innovative partnorships with the private
sector and governmental entities. Of particular interest
is the potential for providing faculty with the
opportunity to be assigned to business and industry for
the of upgrading their technological skills.
Collaboration and helping each other must be the norm
rather than the exception if we are to excel and prosper.

* The proposed centers of technical education and training
are vital compononts of this legislation. Exceptional
math and occience programs which could be replicated
throughout the state’s educational system could
significantly improve our country's competitive position
in the global economy by helping to provide a highly
daveloped and technically skilled world-class workforea.
Illinois has already embraced this concept. In a report
developed by a statewide workforce preparation committes,
ona of the recommendations generated by the ICCB includes
the establishment of regional or statewide “centers of
emerging technology” at selected community colleges and
universities. with the passage of this legaslation ana
support from the foderal level, this dream could be
realized.

. Outreach and Partnership Grants wilil significantly
enhance articulation afforts of both associate~degree
granting institutions and four-yaar institutions so that
students are given opportunities to continue their
acadenic programs at the bachelor's degree leval.

- The National Technolegy Education Program outlined in HR
3606 would go a long way in helping Yllinois and other
states accomplish goals which in many cases are already
in place, but due to fiscal restraints are simply
unaffordable. In our n*ate, for axample, a system budget
component called advanced technology egquipment grants,
designed to help colleges purchase new egquipment for
instruction and utilize emerging technologies, has bean
subject to significant reductions from system nsed
regquest levels,

Ancther jmportant problem, that of underserved areas,
could be addressed in part by these proposals. Through
ths use of telecommunications eguipment and technologies
provided via program grants, important instructional
links could be formed with colleges, universities, and
secondary scheols in previously underserved areas.

In Illincis we have closely paralleled some of the ideas included
in the bills being debated today. In an effort to prepare the
tuture workforce for employment, a few community colleges, with
established foundations, have entered into contracts, sometimes

2
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referred to as Project Succeed or Young Scholars Programs, with
grade schools, junior high schools, and high schools within their
districts. These colleges have adopted a cluss determined to be at
risk of not graduating from high school and college and have
guaranteed to each studont tuition and book grants for college if
they graduate from high school. The bills being discussed today
can take this program one step further. Immediate davelopment of
a partnarship with the students attending the secondary schools can
b2 included in these programs. Community coliege faculty and
advisors can begin working with the students to¢ encourage math,
science, and technology programs. Students can be working not only
towards the goal of a college degree, but they also can be working
gowarﬂsggradnation with skills that are needed in the technological
ob market.

The adult education population in the community college system is
another group of individuals desperately needing the attention of
a program such as the one being discussed today. 1In our state,
the Board of Higher Education has recently convened the Committes
to Study Preparation of the Workforce, composed of representatives
of higher education, business, and labor. One theme that
ropeatedly emerged out of hesrings hsld by the committes was that
elamantary and secondary schools, as well as colleges, must ensure
that the development of basic skills is the first priority in
preparing students for work and further education. 1In addition,
when teaching basic gkills, the application of these skills in the
workplace must be stressed so that skills are viawed by students
not as abstractions, but as tools for problem solving in an
employrent setting. 1In the community college system, there is a
naeed for bstter coordination of existing services and development
of new spervices for adult education students to encourage their
transition to credited courses. In Illinois, less than three
percent of the students enrolled in adult education were
concurrently enreolled in an occupational course. There is &
drastic nead for a seamlass educational system. Students entering
the adult education program must receive immediate career
agsessment and counseling to direct them to a goal of graduating
with technological job skills rather than simply completing their
work at the community college with a GED. By seamless education,
I mean that the community collegss must reach out to the students
entering the GED program and counsel them into a transition to
collage credit courses and, if appropriate, transfer into a
university with the common goal being graduation and skille for
immediate employment. Not embraced in the idea of a scamless
educational system is the inclusion of a work-based learning
experience, as suggested in both bills before us today. The
potential impact of these proposals on minority students, for
example, is very positive. Our ceolleges enroll a number of
minority students with basic skills needs in the GED program. In
Illineois seventy-four percent of all adult education students are
ninorities. These proposals could help encourige ninority
participation in areas of study and employment which are

3
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underreprasented by minority populstions. Business and education
must mobiliss together teo capitalize on their comparative
strengths. This will enable students to step out of ths classroon
and step into s job with experience, creating a definite sdvantage
for the employer.

Not only are jobs changing into a technologically advanced
environment, but workers are changing. The working age population
will increase due to the maturation of the baby boomers, declining
birthrates, and increased longevity, This opens the door to
another type of education, worker retraining. The growing number

to fill the employment gap left by declining numbers of
people entering the workforce. We must repémber that education and
training do not necessarily precede employment but are continuous
throughout the working 1ife of exployees. Providers of retraining
prograns are diverse and include not only colleges but also
Prograns offered by trade and professional associations, state and
federal retraining programs, and in-house progranms designed ang
offered by individual businesses. We must be able to work together
as a system toward the uniform goal of providing the most modern
information and techniques.

At the same time, I believe it is important to look closely at the
state level to insure that the administration and funding of the
programs included in these proposals is directed to the appropriate
state agencies or institutions. In Illinois, nearly 6o joo
training and retraining Programs ars being administercd by 16
different agencies, and furthaer fragmentation would jeopardize the
intent and effectiveness of these proposals.

Ladies and gentleman of the committee, the fact is that the
scientific znd technical training in this country is voafully
inadequate. Our overseas competitors in the global economy are
outpacing us, and the only way for us to make up lost ground is to
improve our technological skills. Thera is anough blame to go
around for our declining competitive posjtion; the diminishing
resources available to gsducation, fragnented delivery systems,
state fiscal woes and antiquated business practices. But the time
to assess blame is past. It ig a time for solutions, and this
legislation §{s most certainly a step in the right direction.
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Mr. Boucuzr. Thank you very much, Dr. Israel. ‘
Dr. Snyder, we welcome you and we’ll be pleased to hear your
testimony.

STATEMENT OF WILLIAM F. SNYDER, PRESIDENT, WYTHEVILLE
COMMUNITY COLLEGE, WYTHEVILLE, VIRGINIA

Dr. Snyper. Thank you, Mr. Chairman and members of the sub-
committee. It is my pleasure to address this proposed legislation.
These bills speak strongly to concerns that I and my community
college colleagues have held for some time.

There are many who believe that the work force of the United
States is not competitive in today’s global economy, especially in
those fields that are technologically advanced. The upgrading and
coordination of the country’s educational eftorts in science, mathe-
matics, and technology at the associate degree level is our best
chance to catch up and to do 8o in a relatively short time.

Community colleges are deeply involved in economic develop-
ment, technology transfer, and the training -_nd upgrading of tech-
nicians for today’s work force. A national economic strategy that
incorporates a focus on technology cducation comparable to that di-
rected to science, engineering, and mathematics in the sixties is a
strategy that will pay immediate and substantial dividends. It may
in fact be the effort that keeps us in the global economic war, so it
is important and indeed critical to our future that legislation such
as HR. 2930 and H.R. 3606 be enacted quickly and funded suffi-
ciently to meet the tasks at hand.

While the Chairman, in his memorandum of November 8 an-
nouncing this hearing, has acknowledged the support of two-year
colleges by several departments in the Federal Government, I must
asscrt that Federal assistance in the area of technology education
is extremely limited, and that this legislation will not duplicate ex-
isting efforts. My written testimony elaborates on this observation.

Is the National Science Foundation the right agency to carry out
the technology education initiative? Only recently has the NSF ac-
knowledged the importance of rommunity colleges in preparing
persons for productive careers in science, mathematics, and engi-
neering. Considering the fact that the community colleges serve
more than half the Americans who now begin college, the NSF's
efforts have barely scratched the surface.

In the November 11, 191 issue of “Community College Week,”
Elizabeth Telles of the National Science Foundation asserts, “The
National Science Foundation intends to play a major role in
strengthening the science, mathematics, and technology programs
at two-year colleges.”

Yet, in my review of the ““National Science Foundation Guide to

ams: Fiscal Year 1992,” just received in my office, it seems
clear to me that the assertion that the NSF intends to play a major
role in strengthening technology programs at two-year colleges is
not backed up by programmatic aud fiscal commitments. Passage
of legislation like H.R. 2936 and H.R. 3606 will provide program di-
rection and funding that will allow the NSF to fulfill its stated in-
terests in technology programs at two-year colleges.
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Iwouldnowliketocommemtmomspeciﬁeaﬂymtbepmpwed
technology education legislation. My personal preference is the
short title of H.R. 3606, National Community College Technology
Education Act, because it provides overdue recognition of the role
of community colleges in technology education and technology
transfer.

Thefoctmon;.he opmantoffac\ﬂtytintht;xtetwo-yearc&l‘l:eugles
is appropriate. It is i importan part-time ty
be included since l;heli::!x:l:marly recent dramatic increase in the number
of credits taught by part-time faculty in communi colleges.

Course and curricular development support is critical to the
community colleges’ success in improving technology education.
Theﬁmeandmueeswengageinthispmceasareamongour
institutions’ greatest needs.

Securing state of the art equipment for use in technology educa-
tion programs is a high priority. Improved faculty and curricula
must be buttressed with funds to allow the acquisition of the most
up to date instructional equipment possible.

Outreach grants such as those proposed in H.R. 2936 are impor-
tant because they allow community colleges to establish and en-
bance partnerships with four-year institutions. Unless community
colleges can bring some resources to the table, it will be difficult to
get the attention of most four-year institutions.

I must add a word of caution regarding the match requirements,
Increasing tuition and diminishing State and local resources are a
fact of life for our nation’s community colleges. Stringent match re-
quirements will eliminate the applications at many institutions
who are among those who need this assistance most.

Finally, I would like to point out that community colleges are
philosophically and geographically positioned to meet many of the
objectives of this legislation. A hallmark of the community college
mission is to provide access to higher education to the citizens of
our country. Working with non-traditional adults who have non-
traditional schedules, minorities, women, the handicapped, and
those who need job retraining or updating is the way most commu-
nity colleges now operate.

Mr. Chairman, the three core programs in H.R. 2936, faculty de-
velopment, course and curricula development, and equipment mod-
ernization, are all important national interest priorities. They will
strengthen the supply of scientists, mathematicians, and engineers
and will create a better supply of high-quality technicians—all nec-
essary if the United States is to maintain its standard of living and
compete effectively in the world economy.

I thank you for allowing me to appear before the committee.

[The prepared statement of Dr. Snyder follows:]
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Hr. Chairman, I am most grateful that you have called this hearing
on science and technology education in two-year colleges. Thank you for
the opportunity to speak to propossd legislation H.R. 2936 "Technical
Education and Training Act of 1991" and H.R. 3606 "The National Commsuni-
ty College Technology Education Act™ as introduced by Mr. Price and Mr.
Hosgland respectively. These bills speak srrongly to concerns that 1
and my community college colleagues have held for some time.

Many of us are working closely not only with the businesses and
industries of our area as they strive to become more productive and
profitable, but with the economic development professionals and volun-
teers in our communities. To give you some idea of the extent to which
comnmunity colleges are assisting in economic development efforts, I have
attached a 1ist of economic development activities at Vytheville Community
College. 1In our case, as fn most, there are no specific resources
provided to the colleges for economic developuent services. The need is
so strongly felt that econcmic development efforts are "plggybacked” on
financially supported "core mission” Programs.

Our college is relatively small, serving approximately 1,500 annual
full-time equivalent students (FTES) in credit courses. Ours is a
mostly rural 1,900 square mile service regionm of 100,000 citizens.
Economic development and the accompanying growth in jobs, per capita
income, and resources available for government services are the overrid-
ing concerns of our region. My reading of the literature on economic
development and community colleges indicates that this concern is
widespread., The efforts to resolve this concern are too often focused,

I fear, upon ways that business and industry can be stolen from one area
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of the country and piaced in another locality rather than on efferts to
expand and improve our production of goods and services.

Generally speaking, the community college mission is focused on
curricular programs, All comprehensive cowmwunity colleges, technical
institutes, and technical community colleges have as a part of their
instructi{onal missfon the training of {ndividuals in technology. Most
have some high technology programs either in the currlcular offerings or
in the continuing education srea. We Kknow that the workforee of the
United States is not competitive in today's global economy, especially
in those fields that are technologically advanced. We know that the
nation's community colleges are in the best position to address this
problem. We also know and agree with the framers of these resolutions
that the upgrading and coordination of the country’s educationsl efforts
in science, mathematics, and technology at the associate degree level is
our best chance to catch up and to do so in a relatively short time.

Only small amounts of federal funds are currently targeted to
address the shortages of technically trained workers. A national
economic strategy that incorporates a focus om technology education
comparable to that directed to science. engineering, snd mathemstics
following "Sputnik" is & strategy that will pay immediate and substan-
tial dividends. 1t may, in fact, be the effort that keeps us in the
globsl economic war. So it 4s important, indeed critical to our future,
that legislation such as H.R. 2936 and H.R., 3606 be enacted quickly snd
funded sufficiently ro meet the task at hand.

While the Chairman in his memoTrandum of November ¢ amnouncing this
hearing has acknowledged the support of two-year colleges by several

departments in the federal government, I must assert that federal
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assistance in the area of technology cducation is extremely limited.
The Department of Education’s Cooperative Demonstration Program
was focused for the 1990 year on high technology as its priority
progran. The emphasis in this program is es:ablished each year by the
Congress and the focus on high technology lassted only one ysar. The
programs of the Department of Labor are to help persons take advantage
of technology education, but have very litrle impaet on the improvement
of technelogy education. While two-year colleges have in recent years
Taceived some attention from the National Science Foundation, the focus
of these grants has been om strengthening two-year college science,
mathematics, and engineering programs, not technology. The work of
other federal agencics has also been significant, but with a very
limited number of institutions in highly localized projects, I dbelieve
that this legislation will not duplicate existing efforts. The programs
of the Department of Education, especially the Tech Frep program of the
Perkins Act and its support of occupational education, are brosder in
scope, and will not be diminished or duplicated by grants such as those
proposed in these pleces of legislation. The work of other governmental
agencies in high technology seems to create litrle duplication and,
given the requirement for coordination and cooperation, should be
complementary to the proposed focus on technology educstion. Prograns
of the type proposed by this legislation do not exist and are critical
to & national economic strategy that will stop the slide in America’s
standard of living.

Is the National Science Foundstion the right agency to carry out
the technology education initiative? The National Science Foundation

has a well deserved positive reputation for its v rk in strengthening
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science, mathematics, and engineering research and education in
four-year colleges and universities, Only recently hes it accuowledged
the importance of the community colleges in preparing persons for
productive careers in these fields. Even pnow the National Science
Foundation programs as I perceive them are focused on assisting communi-~
ty colleges in placing more and better qualified persons in the scfence,
engineering, and mathematics “pipeline.™ Yet, considering the fact that
community colleges serve more than half the Arericans who now begin
college, the NSF efforts have barely scratched the surface. 1In the

November 11, 1991, issue of CommunIQZACollege Week, Elizabeth Telles of

the National Science Foundation asserts, "The National Science Founda-
tion intends to play a major role in strengthening the science, math-
ematics, and technology programs at two-year colleges.” In my review of

the Notional Science Foundation Guide to Programs: Fiscal Year 1992,

Just received in my office, it seems clear to me that the sssertion that
the NSF {ntends to plsy a major role in atrengthening technology pro-
8rams at two-ys.: cnlleges 1s not backed up by programmatic and fiscal
commitments. Passsge of legislation 1ike HR 2936 and HR 3606 will
provide program direction and funding that will allow the NSF to fuifill
ite stated interest in technology programs at two-year colleges.

Not only will the proposed programs meet the needs of technology
education, they will also help the NSF to meet current geals. By
definition, science is the observation, identification, description,
experimental investigation, and theoretical explanation of natural
phenomena, while technology is the application of science, especially .
industrial or commercial ohjectives. Practically speaking, these two

activities are inseparable. As one gtudies natural phenomena and
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applies the result, the activities become integrated. Scientists and
technicians work as a team. Science and technology blend and feed upon
one another. Too often the scientist spends much of his rime applying
the science which he investigates. When technologists join the ream,
more of the scientist's time is spent in the pure science area, while
his partner works more in the application of the knowledge. With the
availability of trained technicians in high technology areas, we will
create additionsl scientist man-hours without training or creating any
additional scientists, engineers, or mathematicians. The fact that
these disciplines blend makes it logical to me that by emphasizing
technology education the National Science Foundation can advance its
long-stated objective of improving our national effort in science,
engineering, and mathematics. We will also create additional individusls
who begin their work in technology and develop interest and capsbiliries
that will contribute to the fields of science, mathematics, sand engi-
neering. Some of them will Seek further education and become qualified
scientists, engineers, and mathematicians. Technology education then
contyibutes to the number of persons in the science, engineering and
mathematics pipeline. Since so-called non-traditieonal students are now
the majority population in higher education, the role of community
colleges becomes increasingly important to such a goal,

The National Science Foundation has 8 well deserved reputation for
providing and administering grants that clearly focus on a8 national
agenda. 1 participated in s teacher enhancement grant in the sixties
which earned my admiration for the quality of both content and imple-
mentation of NSF administered programs. In my opinion, the National

Science Foundation has been and 4s an agency that does quality work.
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Giv. the close relationship betwwen the content areas presently as-
signed and those proposed, and baged on the quality of this agency, I
believe it to be in the national interest to add this new major assign-
ment to the work of the National Sciepce Foundatiom.

Finally, I would like to comment more Specifically on the proposed
technology education legislation. 7T prefer the short title of H.R. 3606
~= "National Community College Technology Education Act,” bdecause {t
provides overdue recognition of the role of commmity colleges in
technology education and technology transfer.

The focus on development of faculty in the two-year colleges s
appropriate. It 18 particularly important that part-time faculty be
included since there is a recent dramstic increase in the nmumber of
credits taught by part-time faculty in community colleges. This is
particularly true in the tethnologies, since practicing scientists,
engineers, and technicians are the most readily available source of
faculty who gre up-to-date and knowledgeable about the fields fdentified
in this legislation. Many part-time faculty, while technically knowl-
edgeable, have deficiencies in communication skills, fnstrucrtionsal
technology, and teaching and learming theory. PFull-time faculry are
struggling mightily to teach their heavy course loads and at the same
time keep up with rapid changes in technology.

Course and curricular development support is critical to the
community collefe success in {mproving technology education. The time
and resources to enfage In this process are among our greatest needs.

Securing state~of-the-art equipment for use in technology education
prograns is a8 high priority. An allowance to permit renovations to

accommodate the equipment should be permitted. Funds for equipment
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replacement {n Virginia now allow updating every ten (10) to twenty (20)
years. In technolegy education this is an intolerable si{tuation since
technology {8 changing so quickly. Improving faculty and curricula must
be buttressed with funds to place in the faculty's hands equipment
needed to facilitate the instructional process and to make possible the
useful application of gains made through faculty enhancement and curriculum
development,

Grants to develop and strengthen partnerships in mathematics and
ecience education in secondary schools and communities served by the
colleges are also an important activity. They will complement and
enhance the nationnl curricular reform stimulated by the Perkins Act
Tech Prep Program. It would seem more appropriate, though, that these
provisions in H.R. 2936 be placed in an existing NSF program area such
as Education and Human Resources which o, -ntly deals with science and
mathematics in secondary schools 2nd colleges.

A word of caution regarding the match requirements for federal
grants. The American Association of Community -nd Junior Colleges
(AACIC) and other such organizations can testify to the fact that
increasing tuition and diminishing resources agre & fact of 1ife for our
nation's community colleges. Ar least twenty states have balanced their
crurrent budgets on the backs of higher education and, in particular, the
most vulnerable part of that system -- community colleges. Budgets are
stretched to the limit, Stringent match requirements will eliminate the
applications of many institutions who are among those who need this
assistance mst.  If the mateh 1s to be "additional,” it will penalize
those who already recognize and are working to meet the ohjectives

stated in this legislation.
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Outreach grants, such as that proposed in H.R. 2936, are important
becsuse they allow community colleges to establish or enhance partner-
ships with four-year academic {nstitutions. Unless cosmmunity colleges
can bring some resources to the tatle, it 15 difficult to get the
attention of four-year institutfons. The limitation of $25,000 may be
too severe unless consortia or community college gystems are allowed
larger grants. Consortia or systems of community colleges should be
allowed up to $100,000 per grant if a minimum of five colleges of each
type {community colleges and four year universities) are fnvolved.
Relationships with public schools are more fully developed. Examples of
Wytheville Community Collepge/public school partnarships are found in an
attachment.

1 should alse like to point out that comsunity colleges are philo-
sophically and geographically positioned to meet many of the objectives
of this legislation. For example, these bills direct that men and women
from all backgrounds should be Riven more opportunities to pursue
advanced traininpg. A hallmark of the community colleRe mission is to
provide access to such citi.~"= of our country. Working with
non-traditional adults who have pon-traditional schedules, minorities,
women, handicapped, and those who need retraining and vpdating while
emploved is the way most community colleges now operate. We do not
1imit ourselves to an academic year or a traditional schoel day. We
schedule and provide programs year around, day and night, seven days a
week, We already work in a collaborative way with local employers. We
have mupy student target groups and are deeply involved in programs and
services for dislocated workers, readjustment act clients, dropouts, and

non-high school rompleters. We arc proud of our [lexibility.
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The private sector already recognizes the symbiotic relationship
which exists with local community colleges. There are numerous examples
of close relationships between the private sector and community college.
With this legislation, these partnerships can be built upon,

1 endorse the National Advisory Committee as suggested in the
legislation. Representatives from industry shonld include organizations
of all gizes. I suggest that it might he helpful if grant recipients
were required to create a parallel local advisory group to ensure that
local needs are met. The membership should parallel that of the National
Advisory Commitlee.

The definftion of technology as found {p H.R. 3606 rather than the
listing of specific fields as found In H.R. 2936 may prove more flexible
and useful.

Mr. Chairman, the three rore programs in H.R. 2936 -~ faculty
development, course and curricula development, and equipment mod-
ernization ~- are all important natfonal interest priorities. They will
strengthen the supply of sclentists, mathematicians, and engineers and
will rreate a berter supply of high quality technicians -~ all necessary
if the United States is to maintain 4ts standard of living and compete
effectively in the world economy.

Thank you again for allowing me to appear before You to support

this legislation which addresses critical national needs.
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WYTHEVILLE CONNUNITY COLLEGE
ECONDMIC DEVELOPNENT ACTIVITIES
{Partial List)
~Mission and Values Statesonts embrace the importancs of econemic development

~Wide range of academ’~ programs to educate the area citigeary and improve the
quality of the workforce

-Efforts to secure Sanll Business Assistance Center
~-ARC Grant for Vood Products Development in Southwest Virginia

-Participation in Consortium for Manufacturing Conpetitiveness - Southern
Technology Council of Sonthern Growth Policies Board

~Participation in Southeastern Manufacturing Technology Center
~Southweat Virginia Apprenticeship Proxram

-Smyth Education Center

~WCC Center for E£conomic Development

~0ffice of Technology Transfer and Assistance

~-Blue Ridge World Trade Association

-Relationship with Industrial Training Divisfon (New Industry Training)

~Farticipate with localities ip their efforts to be deosfgnated "Certified bisiness
Communities”

~0Organized Consultation on Tourism Training

~Certified SmartCaM Training Center

—Certified AutoCADl Training Center (pending)

-Buriness Partnership Awards from Virginia Council on VYocational Education

-Development of Regional Dental Hygiene ard Regional Physical Therapist Assistant
Programs

~Conduct Industrisl Training Needs Assessments for businesses and industries

~-Customized training for business and industry through Office of Continuing
Education

~Leadership Training Programs

October 199]
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~HCC Council for Economic Development (Members from within college)

~Curricular and community advisory committees

=JTPA Programs

~Efforty to secure resources for Advanced Manufacturing Center

~participation in area Chambers of Commerce

-Employee Development Director program {(Workplace education)

~Contributions to the work of the Southwest Virginias Economic Development
Commission {Lacy Commission) and use of that Teport to guide WCC's economic

development efforts

~Member of two task forces of the Blue Ridge Economir Developrent Commission —~
Education and Training: Partnerships

-Virgtnis Economic 8ridge Propram Partner and memh. r of advisory hoard

ERIC
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PUBLIC SCHOOL ~ WYTHEVILLE COMMUNITY COLLEGE PARTNERSHIPS
I. Crossroads Consortium °

The superintendents of the city and county public school
systems and the president of the community college have joined
together to establish THE CROSSROADS EDUCATIONAL CONSORTIUM
for the purpose of developing strong cooperative programs to
prepare for a variety of career opportunities. Current
partnerships include:

Tech Prep

Dual Credit

Governor's School

Federal Programs — Upward Bound and Educational Talent Search

Articulation Agreements ~ Covering six specific programs
Drafting
Machine Shop
Secretary., Office fystems Technology
Data Processing
Computer Information Systems
Electronics

Federal and State Work-Study Programs

Data Sharing - Student Readiness Information

College Use of Public School Faciltiies ag Regional Sites
II. Other Joint and/or Cooperative Activities

Personnel serve on various Secondary School and College Advisory
Committess

Judges for various Competitions —-
Science Fair
MACC
Forensics
Odyssey of Mind
Math
Beauty Contests

Occasional Sharing of Facilities for Special Courses and Propiams
including:

Tennis Courts

Band Room

Audio-Visual Equipment

Home Economics Rpoms

Use of School Facilities as Regional Sitesg

Cultural Programs at sites in some schools during the day and on
campus in the evenings
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Equipment Loans agnd Surplus Equipment
AACJC Nursing Articulation.Project
Practical Nursing Joint Program

Dantal Assistant Articulation Agreement - Mercer County Technical
Education Center

Career Dsy Programs
College Day Programs
Career Exploration Tours
Interest Testing and Career Counseling
Area Science Fair
Enrichment Courses
Reading
Computers
Middle School Susmer Enrichmsnt Prograsm

Counselor/Principal Semipnax

High School Faculty - Adjunct at WCC ~ psrticipate in in-service
training

Professional Development and Recertification for Teachers
Artist in Residence Program

Arts and Crafts Festival - Specisl school eategories
Minority Affaire -~ Black History Week Program, Dances

Student Government! Association Dances ~ High School students
invited on occasion

Volunteers in Schools - Phi Theta Kappa

Tutors at Rgional Sites for High School Students
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Mr. Boucsgr. Thank you very much, Dr. Snyder.
Dr. Gianini?

STATEMENT OF PAUL C. GIANINL, JR. PRESIDENT, VALENCIA
COMMUNITY COLLEGE, ORLANDO, FLORIDA; CHAIRMAN, JOINT
COMMISSION GX FEDERAL RELATIONS OF THE AMERICAN AS-
SOCIATION OF COMMUNITY AND JUNIOR COLLEGES AND OF
THE ASSOCIATION OF COMMUNITY COLLEGE TRUSTEES

Dr.vam.Thankyw,Mr.Gmirmanandmembemofthesub-

%mittee. 1 am Paul Gianini, P‘maidea:gof Valencia Community

ege, a_public, associate dcgree-granti institution serving ap-
proximately 60,000 students in Central Florida.

Last F as Operation Desert Storm was ending, the Presi-
dent of Martin Marietta Electronics, Information and Missiles
Group, Mr. Alan Norton, testified before a U.S. Senate subcommit-
tee { his partnership with Valencia. His company products, in-
cluding the PATRIOT missile contributed to our Desert Storm ef-
forts. Mr. Norton said, “We've invested millions of dollars in R&D
and manufacturing programs, yet this investment means little
unless our employees are rly trained...Martin Marietta’s abili-
ty to prosper in today’s enging environment will, to a large
extent, be decided on the factory floor where high quality training
programs like those offered by Valencia Community College are
critical to our continued success.”

His comments a to the consideration of the legislation before
you. All of the F investment in research and development
through NSF and others really means little unless trained employ-
ees are available to put the resulting techr:logical advances to
work on behalf of America’s economy.

I am icularly pleased that both of the bills before you direct
the National Science Foundation to act in concert with the private
sector and two-year college leaders to strengthen instruction in ad-
vanced technology at two-year colleges and to support a variety of
partnership arrangements. The National Advisory Council pro-
posed in the bills will be a highl gp.eﬁectivemeamofensuringthat
the programs funded through NSF will have appropriate direction.

The programs proposed in the bills under consideration can be of
stratﬁm importance in maximizing the use of resources at colleges
like Valencia. For example, with the aid of corporate and public
grants, Valencia has created a teaching factory used to demon-
strate advanced manufacturing techniques and for training and re-
training of workers.

The proposed National Advanced Technical Education and Train-
ing Program will advance this work and complement and build on
the Department of Education’s Cooperative Demonstration Grant
model. We have had five cooperative demonstration grants and
find that the p has been hampered by limited funding and
restrictions p. on the use of the funds.

Curriculum development, faculty development, state of the art
equipment acquisition, and partnership building among all educa-
tional systems are appropriate uses for Federal funding Few other
funding programs exist to meet these needs in high-tech areas, and
I strongly support their inclusion in the legislation.
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The proposed National Centers for Technical Education and
Training can play a critical role. As a group, the 10 institutions se-
lected can provide effectively not only in sw and so-
lutions but in identifying new problems to be , in evaluat-
ing effectiveness, and in inviting private sector partnerships in
solving problems. A similar centers of excellence model has worked
for us in Florida in addressing high-tech training needs.

Mr. Chairman, the legislation before you will make a significant
and very timely contribution to this country’s economic health. We
have in place in our nation a network of 1,200 two-year colleges
that are ready and willing to be put to use to build our economy.

. There is no debating the fact that it is the Nation’s community
colleges that will train the work force of the future. I commend the
sponsors for the timeliness of this legislation, which was brought
home to me forcefully last week by a speech made at Valencia by
the Assistant Secretary for Technology Policy of the United States
Department of Commerce, Ms. Deborah Wince-Smith. She told an
audience of 800 that despite the fact that the United States spends
almost as much on research and development as Japan, what was
once West Germany, France, and the United Kingdom combined,
enabling us to lead the world in generating new scientific knowl-
edge and in creating new technologies, this lead alone has proven
to be an insufficient competitive edge.

We have lost market shares to the competition in key technol-
cgies that we pioneered and in which we once dominated the
world. To regain our leadership in using technology competitivelg,
we must translate technology into timely, cost-competitive, high-
quality manufactured products, and we must have a quality work
force that is educated, trained, and flexible in adapting to techno-
logical and competitive ¢ 3

Certainly, Ms. Wince-Smith's words echoed the remarks of Alan
Norton from Martin Marietta that I shared with you earlier.

These concerns drive our actions at Valencia. Those of us who
have taken the lead can in turn help others to work cooperatively
to build a strong community-based network that can enable this
nation to maintain its strengths and regain lost markets.

I commend the Congress for considering this legislation. I assure
you that our faculty and students have the drive and ambition that
is needed to build on our rich heritage of technological achieve-
ment. We will use the resources provided by the Congress to lead
this nation across the technological frontiers of the 21st Century.

Thank you.

[The prepared statement of Dr. Gianini follows:]
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Mr. Chairman and members of the subcommittee, I am Paul
Gianini, president of Valencia Community College, a public,
comprehensive, multi-campus, associate degree-granting institution
established in 1967, and serving two counties in Central Florida
with an enrollment of over 60,000,

I am pleased to have the opportunity to speak to you today
about strengthening the teaching of science and technology in two-
year colleges through the Technical Education and Training Act of
1991 (H.R.2936) and the National Community College Technology
Act (H.R. 3606).

I'd like to begin by sharing with you an excerpt from the
testimony of the president of Martin Marietta Electronics,
Information & Missiles Group, Mr. Alan Norton, who testified
before the U. S. Senate Subcommittee on Labor and Human
Resources on February 21, 1991,

His testimony, a complete copy of which is attached, took
place as Operation Desert Storm was ending. His company’s

products, including the Patriot Missile and the LANTIRN night
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vision system contributed to our Desert Storm efforts and are
manufactured in Orlando with Valencia faculty, students and
graduates helping in the production. )

Mr. Norton said, "We have invested millions of dollars in the
equipment and processes that support our R & D and
manufacturing programs, yet this investment means little unless
our employees are properly trained . . . The Valencia staff and
faculty have become an extension of our own company staff and
we rely upon them as we would our own employees. . . Also, the
quality of our vendors’ products is improved through Valencia
training. . . Martin Marietta’s ability to prosper in today’s
challenging environment will, to a large extent, be decided on the
factory floor where high quality training programs like those
offered by Valencia Community College are critical to our
continued success.”

Mr. Norton’s comment about his company’s investment in
R & D and manufacturing technologies, and his reliance upon
community college training programs, can be applied to the

subcommittee’s consideratidy of the legislation before it today. All
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of the federal investment in research and development through the
NSF and other agencies really means little unless trained
employees are available to put the resulting technological advances
to work on behalf of America’s economy.

For this reason, 1 am particularly pleased that both of the
bills before you direct the National Science Foundation to
administer grant programs that will strengthen instruction in
advanced technologies at two-year colleges, and that would support
a variety of partnership arrangements for colleges. The National
Science Foundation’s support of two-year institutions and
curriculum issues must be strengthened if our country is to
overcome serious shortages of scientists, engineers and technical
"knowledge based" workers. NSF needs direction from Congress to
place an emphasis on undergraduate students, laboratories and
curricula - an emphasis that is of the same high quality as its
outstanding support of critical research. The National Advisory
Council on Advanced Technical Education and Training proposed
in the bills will be a highly effective means of ensuring that the

programs funded through NSF will have appropriate direction
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from the private sector and from those at two-year colleges who
have demonstrated success and excellence in technology training,
The Advisory Council’s role would be complemented by a
requirement that representatives of associate-degree institutions,
business and industry, and economic development organizations
represent the majority of the readers for grants considered as a
result of this legislation.

Community colleges are well positioned to take leading roles
in technology training across this nation, and many of us have
made significant contributions in the last few years in this arena.
My own institution is a good example:

- With the aid of IBM and other corporate donors, and state
and federal grants, we have created a "teaching factory” that we
use to demonstrate advanced manufacturing techniques and 10
train workers who are already in the workforce as well as new
college students.

- Valencia is the lead institution for the Central Florida

Manufacturing Technology Transfer Center, with the 52 companies
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served to date reporting measurable productivity gains as a result
of our technology transfer partnership.

- Our computer integrated manufacturing training program
won the U. S. Secretary of Education’s 1990 Award for the most
outstanding technical training program in the Southeast.

- We competed for and won five Cooperative Demonstration
grant awards from the U. S. Department of Education used for
high-tech training in the defense, telecommunications, health and
film industries.

- We created a film technician training program that is
widely credited for playing a key role in enabling the film industry
to establish a foothold in Central Florida.

- We have extensive credit and non-credit training programs
with Central Florida business and industry. During the past year
for example, we provided training for over 300 businesses of many
types and sizes, exemplified by large companies like AT&T, Martin
Marietta, Stromberg-Carlson and Walt Disney World, and small

companies like Automation Technologies and Infrared Industries.
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- We have a strong "Tech Prep” program with our two local
school districts that will lead to more students completing high
school and going on to the community college before entering
technical careers.

Federal, state and private grant funds have been
instrumental in positioning Valencia as a key player in the
economic health of Central Florida. The college is poised at an
important point in the development of its capacity to contribute to
economic development, and the programs that are provided in the
two bills under consideration would be of strategic importance in
maximizing the use of resources that have been marshalled at
colleges like Valencia on behalf of the national interest.

The proposed National Advanced Technical Education and
Training Program will complement and build appropriately on the
U. 8. Department of Education’s Cooperative Demonstration grant
model, and placement within NSF can ensure a strong emphasis
on the scientific and technological expertise required for effective

training programs in technical competencies in strategic fields.
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It has been our experience with our five Cooperative
Demonstration grants over the past three years that the
partnerships required with business and industry for these
programs to be successful are essential if the training is to meet
industry standards. However, the Cooperative Cemonstration grant
program has been hampered by limited funding combined with
restrictions placed upon the use of Cooperative Demonstration
program funds. These restrictions include prohibitions against
purchasing training equipment, a focus on demonstrations as
opposed to developmental activities, and limitations on the types
of industries served. For example, building construction was the
sole focus of the program this past year. These restrictions have
meant that this program has played an important but severely
limited role in meeting the high-tech training needs of the nation.
The two bills before you today would make significant
contributions beyond and wculd not duplicate what is made
possible under the Cooperative Demonstration grant program.

As does the Cooperative Demonstration grant program, the

proposed legislation requires the direct involvement of business
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partners in designing and delivering training. 1 applaud this
requirement not only because it Jeads to high quality training, but
also because it helps to initiate lasting college-employer
partnerships that live long after the federal funding ends.

At Valencia, the grant funded training programs have lead
directly to extensive private sector financial support. For example,
IBM has donated $1.5 millio:: in hardware and software to
Valencia in the last few years, and our relationship with the
company is rooted in grant-funded business and industry training
programs.

Curriculum development, faculty development and state-of-
the-art equipment acguisitirn are appropriate uses for federal
funding, few other funding programs exist to meet these needs in
hieh tech areas, and I strongly support their inclusion in the
leg. .iation.

The inventory of training programs proposed in H.R. 2936
will help to prevent duplication of effort. Valencia has developeri
such an inventory of its business and industry training programs,

including the number of employees trained and in some cases a

165



130

measurement of productivity gains by industry. If these data are
captured in the inventory, it can also serve as an evaluation tool
for the programs funded.

The National Centers for Technical Education and Training
proposed in H.R. 2936 can play a critical role in maximizing the
investment of federal funds in advanced tecnical training. The
colleges that are funded can serve as one-stop information sources
for other colleges in their regions and also as "living laboratories”
where training programs can be developed. As a group, the ten
institutions selected can provide effective leadership not only in
sharing resources and solutions, but in identifying new problems to
be addressed, in evaluating effectiveness, and in inviting private
sector partnership in solving problems of regional and national
scope.

In Florida, the Florida High Technology and Industry
Council has effectively used the "Centers of Excellence” model
suggested in the legislation to designate colleges to lead high-tech
training efforts. Valencia 1s proud to have been selected as one of

these centers in electronics and in computer integrated
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manufacturing. As a result of our work, many colleges already turn
to Valencia for assistance in curriculum development, laboratory
design and business and industry partnership issues. Those of us
who are already looked to as leaders in this type of training would
welcome an opportunity to compete for funding so that we might
formslly offer assistance and follow-through services to other
institutions that are replicating and adapting our advanced
technology training programs.

I am also pleased to see 'n H.R. 2936 proposed funding for
at least 20 mathematics and science partnerships between
secondary schools and community colleges, and for partnerships
between assnciate degree-granting and baccalaureate degree-
granting ins. itutions. Efforts to articulate mathematics and science
education at all levels are critical if students are to develop the
kinds of skills required of "knowledge-based" workers, who are the
employees required to run the factories and businesses that can
withstand internation.] competition. 1 am aware of no available
funding opportunity specifically targeted at improving articulation

among all levels of mathematics and science education, yet
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articulation is absolutely necessary if we are to ensure a scamless
educational "pipeline” that supports students throughout all stages
of the educational process.

I know that efforts to create such partnerships can be very
effective. Valencia has been working in close partnership with the
University of Central Florida to improve the success of our
students who transfer there for their upper division work.
Significantly, over 80% of Valencia’s students who continue to the
upper division attend UCF, and community college transfer
students make up over 75% of all upper division students at UCF.
We have sponsored joint meetings of faculty in a variety of
departments that have yielded a variety of recommendations such
as joint curriculum review and faculty development activities that
would improve the success rate of students who transfer.

We have already developed a very successful transfer student
advisement and orientation program that we would be pleased to
share with other institutions. The partnership grants made
available under H.R. 2936 would be an ideal source of seed

funding to initiate new jcint developmental activities and to share
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our successes with others. Undoubtedly the number and quality of
science and mathematics graduates would increase as a result.

This effort would take on added, special importance since in
Florida 80% of all new teachers now come from the community
college system. If we are to strengthen the K-12 science and
mathematics experience, we must strengthen science and
mathematics in our community colleges.

H.R.3606 provides for programs to strengthen cooperative
working relationships between community colleges and the
military, supporting the exchange of instructors, instructional
materials, educational methods, technology and other expertise.
Also, the bill provides for opportunities for faculty to have short-
term assignments in industry and for the sharing of program and
equipment costs with industry. These programs can play a
significant role in ensuring that faculty are aware of state-of-the-art
applications of technology.

At Valencia, we have strong partnerships in place with local
industry that enable us to offer courses using equipment owned by

industry ranging from expensive metal working machines at Martin
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Marietta to movie production equipment and supplies from Walt
Disney World and Universal Studios. Also, we are developing
programs to assist in the transition of military personnel who are
separating from the military due to down-sizing, and to assist
industries that have been dependent upon defense contracts to
convert their production processes to produce goods for the
civilian market. The exchange of ideas and resources that resuits
from these relationships with industry and the military benefits our
faculty and our students, and reduces program costs since
resources are shared. 1 am glad to see this kind of sharing
encouraged by the proposed legislation.

Mr. Chairman, the legislation before you will make a
significant and very timely contribution to this country’s economic
health. We have in place in our nation a network of over 1200
community, technical and junior colleges that is ready and willing
to be put to use to build our economy. There is no debating the
fact that it is the nation’s community colleges that will train the
workforce of the future. Over half of all college freshmen now

enter the community college. Significantly, 85% of the workforce
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for the year 2000 is already working today, and it is the two-year
college that has the mission and the ability to train and re-train
these persons as technology advances. I commend Congressmen
Price and Hoagland and the co-sponsors of these bills for seeking
cost-effective solutions that will spring from partnerships among
educators, business and industry, employees and government.
The timeliness of this legislation was brought home to me
forcefully by a speech made at Valencia last week as a part of our
week-long Celebration of Academic Excellence by the Assistant
Secretary for Technology Policy of the U. S. Department of
Commerce, Ms. Deborah Wince-Smith. She told an audience of
800 high school honors students, Valencia students and faculty,
and business and industry advisory committee members that the
United States spends almost as much on research and
development as Japan, what was once West Germany, France and
the United Kingdom combined, enabling us to lead the world in
generating new scientific knowledge and in creating new

technologies.
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However, she warned that this lead alone has proven to be
an insufficient competitive edge. We have lost marketshares to the
competition in key technologics that we pioneered and in which we
once dominated the world. She pointed out that we have to regain
our leadership in using technology competitively, and that to do
that we must translate technology into timely, cost competitive,
high quality manufactured products, and that we must have a
quality workforce that is educated, trained and flexible in adapting
to technological and competitive change.

Ms. Wince-Smith’s words echoed the remarks of Alan
Norton from Martin Marietta that I shared with you earlier. Our
nation and individual companies, like Martin Marietta, can lead in
R & D, but without the workers needed to enable us to be first to
the market with products based on the new technologies conceived
in American laboratories, we will continue to lose our share of the
international market.

These concerns drive us at Valencia and at other leading edge
community colleges around the country. Those of us who have

taken the lead can in turn help others to work cooperatively with
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secondary schools and four-year institutions and to build a strong
community-based network that can enable this nation to maintain
its strengths and regain lost markets. 1 commend the Congress for
considering legislation like H.R.2936 and H.R. 3606. I assure you
that our faculty and students have the drive and ambition that is
needed to build on our rich heritage of technological achievement,
and we will use the resources provided by the Congress to lead this
nation across the technological frontiers of the 21st century.

Thank you.
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Mr. Chairman and members of the committee, I am Allan M.
Norton, president of Martin Marietta Electronics, Information & Missiles
Group employing more than 10,000 in Central Florida.

It is indeed a pleasure to appear before you today to talk sbout the
Higher Education Act, specifically its support for outstanding partnership
mmmmmmmmmmmm
Martin Marietta is needed to appreciate a unique partnership that has
evolved between my company and Valencia Community College - a
pammhipthatwebeﬁcvepmﬂdasamodelformsmgmsm
consider,

MmhMaﬂeuaElecnmiu.lnfomadm&Mhsm&oup
desigm,dcvelow.andpmdumnwidevarietyofhighmchmlogydefensc
systems that support the United States and its allies, The Patriot missile and
LANTIRNnightvisionsym,whiuhmbein;usedbyourn'oopsin
Operation Desert Storm, are examples of our products.

Workers called upon to producs such leading edge technologies
require education programs of the highest quality. Valencia Community
Couege.wimpmlalmpponﬂmfedmlﬁmds.hdpsuame:mismd.
Spetiﬂcany.mutrainingmﬁanalymdthewd:fomminingmdsm
wdermesmbuahawoﬂdchu"pape:kss&mry.”mhﬁawyum
computer technology to make our operations highly efficient and to
maximize product quality.

design a 40-course high tech educational program. A federal grant is
assisting in offering that program to nearly 700 employees, The Valencia
smﬁandfamhyhavemmummofmmeompanymﬁ.md
mm!ynponthmeswewmﬂdmmemploym.

Wehwehwmdmnynﬂnimofdonmhmeeq\upmemmd
pmssesﬂm:supponmuk&bmdmufwudngpmmm.ymhis
hvmmmmmnnlannlmonramploymmpmﬂynined. For
example, Valencia's computer literacy courses ensble our workers to
more effectively use our 6,300 computers. Also, the quality of our
vendors' products is improved through Valencia training.
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These specific training programs are but one part of 5 multi-
faceted partnership. For exsmple:

© Martin Marietta employees serve as Valencla adjunct faculty
bringing state-of-the-art concepts into the college's classroams

© Our company's Production Technology Training Center and
other facilities support Valencia instruction '

o Martin Marletta professiongals actively sarve on buainess
advisory committees for Valentia's Center for High Tech Training for
the Disabled; data processing, electronics, laser and engineering related
department; and the scisnce depariment

© As technology leaps ahead a the company, our enginsers assist
in Valencia course design kesping the curriculum up to date

© Martin sponsors industry and business seminars at the college
on topics such as Total Quality Mansgement

© Martin Marienta sssisted in establishing Valencia's Central
Florida Technology Transfer Center in computer integrated
manufacturing serving over 700 small and medium sized businesses

o In 1990, Martin Marierta fonded a $75,000 endowed chair in
mathematics at Valencia

o Valencia alumni employed by the company established a
scholarship fund for employees who attend Valencia.

Federal funds strengthened this mode] parinership, One measure
of its strength and quality is receipt of the 1990 U.S. Secretary of
EducadmOuwmdh\ngﬂmalemAwmdbyValmia.Wenrge
continued support for community college/private sector pastnerships and
for two-year/four-year college partnerships that ensble students to
progress smoothly and be retained,

Student success is especially critical to companies like Martin
Marietta that need engineers and acientists, and whose employees need
skill upgrading as technology progresses.

Wo are grateful to Congress for its special support for community
college participation in Title Il of the Higher Education Act, and urge
you to allow colleges like Valencis that have successfully used these funds
to continue to participate in Title M.
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Martin Marietta's ability to prosper in today’s challenging
mvhmemwﬂkhakmmnbe&d&dm&hmymm
MMQWWWMMMWVMW

'lhnnkyon nhasbmmypleamwapmbcfmemis
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Mr. Boucnre. Thank you very much, Dr. Gianini. The subcom-

Before I turn to specific questions about this legislative proposal,
let me ask our community college witnesses just to comment gener-
aﬂymmeextmtofwwhicht?h?aNa' Seiencel:;unnﬁon,

its range of programs t support community co
limitedastheyareinﬁmding,hambeenofhelptoynu.Tom
extent in Illincis have the community colieges taken advantage of
existing NSF programs? The same with regard to Southwest Vir-
inia and the State of Florida.

Dr. Israel, would you care to begi ring that question?

Dr. IsrAEL. Yes, sir. I was before this subcommittee two years
ago when I was in Colocado. I moved to Ilinois a ago.

I'll say what I said two years ago in front of i Walgren.
That is, NSF is very important to the community colleges, but
again, we need more attention and certainly a better share of fund-
ingnif we have 43 percent of all undergraduates in the country.

Illinois, we have 64 percent of all undergraduates in public
and private universities at the community colleges. Yet, we again
get a paltry sum from NSF.

What is interesting to noto—and then I'll stop—is that what
NSF doesn't seem tc consider is {aat approximately 15 percent in
the Siate of Illinois of our unde: uate students already have a
baccalaureate degree or higher. T2y are coming back to be re-
trained and reeducated because of the technology.

So we are not dealing with students directly out f high school.
CGur average age is 30, as you know, th-oughout the country, but 15
percent of cur students already have a degree and they need to be
.areined in teqhnnlcgt‘y.

Again, 1 thin the lation woull be helpful, and a push from
this commuittec toward NSF would be helpful.

Mr. Boucxrr. Dr. Snyder?

Dr. Snyper. We have had one program within NSF and it was a
very sncceseful program & few years age. But still, NSF is focusin
on science, enzineering, and mathematics an. not on the advan
wchno!:?y.

This, { think, is a gap in the programing that NSF sa they
want to priticipate in. It would seem to me that you would have to
bave legislation that would direct them to participate in that.

Mr. BoucHgs. Dr. Gianini?

Dr. GiaNiNi. Mr. Chairman, our experience with NSF has been
somewhat limited, but more by their action than ours.

What we really need—and not to s against NSF because |
think they do some wonderful work—but we need to use the com-
munity colleges as the bridge between the universities who are
doing the pure research and then being able to take that and apply
that research on the floor of the American workplace. That is
what’s missing in our country.

It is a natvral marviage in terms of what is being proposed in the
leﬁislation before you. In terms of actual success with community
coll I think you can see from the figures that it has been mar-
ginal, extremely marginal, throughout the country. While we have

E
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received verbal assurance that there is a tomorrow, the same verbi-
age is in place and has been for years, but basically, we've been
ignored.

Mr. BoucusRr. Again, before turning to the specifics of these two
bills, let me ask you to evaluate briefly—again, I direct this ques-
tion to our community college witnesses today—the other Federal
programs that are designed to provide technology training, such as
the Tech Prep program that is administered by the Department of
Education and any programs that you may be aware of and have
had some experience with emanating perhaps from the Depart-
ment of Commerce.

Dr. Gianini?

Dr. GianiNt. Mr. Chairman, I think the Tech Prep questio:. is
easily answered. That program is designed to start in the jumior
year of high school. Right row though, we know that 85 percent of
the work force that will be in the workplace in the year 2000 is
there. They have already finished high school and/or college, and
are in the workplace. So Tech Prep is a wonderful program, but it
is not germane to what American needs in terms of its develop-
ment of its technologies.

In terms of the Cooperative Demonstration Grant—and we have
a good track record so I think I can speak with some authority—
they are small. They are very limited in the use of their funds.
Often there are whole years that go by where we are not even eligi-
ble to participate.

For example, in 1991, the total monies were directed toward
projects in construction with an emphasis on masonry. I don’t con-
sider masonry high-tech. Maybe it is nowadays; 1 don’t know. But
you can see that they are limited.

They have had other years when they were specified for truck
driving. This is not technological demonstration grants that can be
replicated throughout our country. The purpose of them was to
create models that could be used elsewhere.

We were successful in the ones we received, but it is a very limit-
ad program. They don’t address faculty development. They don't
address equipment acquisition. So it is really a wonderful program
for what it was intended *o be, but that is very narrow in scope
grﬁis is not duplicative of what we are talking about today in these

ills.

Mr. BoucHgr. Dr. 3nyder?

Dr. SNYDER. I think the Perkins Act is a wonderful piece of legis-
iation which is of great help to both vocational schcols at the
senior high school level as well as community colleges, but 1 think
that it does not give the kind of attention to technology education
that this bill would and that is needed. It's a broader bill. It just
simply does not speak to that narrow focus that is eo critical to our
preparation of the work force.

Mr. BoucHer. Dr. Israel?

Dr. IsraAzL. I thought Congressman Price handled that question
really well, and I don’t want to be redundant tc what my col-
leagues have said. I would just like to add what I said in the begin-
ning of my testimony.
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That is, we need a curriculum in these centess of excellence. We
could start developing curricula, inter- technology, to be a core, a
part of our curriculum.

Also, the adult education student that I alluded to—we cannot
find them in Tech Prep or Perkins and so forth and, unfortunately,
in our core cities. That's where the bulk of the students are start-
ing. Certainly, Tech Prep didn't envision 15 percent of our under-
graduates being recipients of a baccalaureate degree.

Mr. BoucHer. | understand your general statement then that the
Federal Government today is not providing adequate resources to
community coll for technology training. Whevre to you get your
money from for the technology programs you presently administer?
Does it come out of your general publicly-funded operating budget
as provided by States and rhags local governments in some
cases? Does it come from industry? What is the general level of
funding that you have for these programs in comparison with
others? Do you sense that they are seriously under-funded?

Dr. GianiNi. Mr. Chairman, there is something called the Sun-
shine State Skills Act which is basically open competition for a
community college to work with business and industry. The total
funding this year was $500,000 for the entire State of Florida.

Now, Florida has learned that it cannot exist as a service econo-
my. It needs more than sunshine and Mickey Mouse to make a go
of it, and we've had the &%:mpﬁate rollbacks as have other States.

But we received $150,000 of the $500,000 to work with two high-
tech businesses in our area, hoping to increase the economic base
of the area. The more legs we have on our economic chair in this
country, the better off we're going to be.

I was very concerned-—the other evening, 1 was listening to
Lester Thoreau on C-SPAN, the Dean at MIT Business School, talk-
ing about the fact that we have no technical vr vocationally-trained
people in the United States. Where would you send somebody to
get high-tech training nowadays? Most people don’t even know the
answer to that.

I don’t know if we can live as a national service economy. It's
what we are moving toward. But, Mr. Chairman, we are so much
better off producing 747s and selling them than we arz chocolate-
chip cookies.

Mr. Boucner. Dr. Snyder?

Dr. SnypER. Our source of funds is primarily the State general
appropriation and the tuition appropriation that supports all of the
other prrgrams. We have a much more expensive program in the
technologies but very little differentiation.

We are also able to pick up some support through occasional
ARC grants and through working with the Consortium for Manu-
facturing Competitiveness. But the answer in many cases is that
the funds simply are not there to buy the equipment and to provide
the training for nur faculty.

Mr. Boucner Dr. Israel?

Dr. IsgaEL. In Illinois, we have a line item from the Illinois Com-
munity College Board that funds the 50 colleges in advanced tech-
nolo%y. We have put apfmxxmately $4 million into that line item.
We have economic development grants that are approximately $3
million, again, for a system.

151




146

The 361,000 students I was talking about are just credit students.
We serve nearly a million students through adult education, con-
tinaing education, and so forth.

The money that we do put in is just woefully inadequate to try to
have the co ﬁskeeppacewithtechnol .Wehaveseversof
the colleges, Coll of DuP, and Valley College in
Rockford, that have ology centers right now, but

in, an enormous amount of people are trying to advan

ﬁ it, both business and industry, that give some money to upglm

Wehavesomanycompeﬁngneedsmminois,tomeettheneeds
of dropouts and adult education students, and baccalaureate trans-
fers, special populations—and 1 can %o on and on—and with the
shortfall in State revenues, we see a declining share going toward
advanced technology and economic develogment grants. That’s
why, again, this legislation at the Federal level would really be
able to put ther some of the hearings that we've had in Illinois
into place as far as technolog;

Mr. Boucser. Assuming that the Federal Government does play
a larger role in helping to fund technology training programs, what
kind of magnitude of increase in student participation and in terms
of actual money expenditures could you anticipate at your commu-
nity colleges? Let's suppose that we enact Mr. Price’s legislation.
How many more students are we going to be able to serve with
technology education at your colleges, and how much more money
in terms of a percentage increase over what is devoted in total to 1t

today, glven 1 funding sources, would you anticipate?
Dr. Gianini?

Dr. GiaNINI. That's a uession, and let me try to answer it.

I can't give you actual numbers. What 1 can tell l\;ou is that, of
the 60,000 students we have, over 30,000 are those w o are already
employed and who are coming back to school for retraining in a
new profession or upgrading in their current one.

When we work with companies such as Martin Marietta, it has
been a partnership with both of us giving, both of us receiving. I
can’t put a figure on it.

I can tell you that the development of high-tech industry in our
area, which is known affectionately as the Silicon Swamp, can
grow. At the Research Parks at the University of Central Florida,
whom we work with closely, new companies are moving in all the
time.

1 think we could essily, easily double the number of students
that we have in those programs, but let me tell you it's a small
number now. 1t is not a Jarge number.

1 ihink it is going to be a continuum and it's going to be a proc-
ess, not a quick fix. I would hope that this legislation is not looked
upon as a quick fix or a band-aid.

We need to start with our Tech Prep all the way through, and
make training in these areas a lifelong process. Please don’t look at
this as just a piece of a gackage. Look at it as a continuum. We
need legislation that will help us through the entire span.

Mr. Boucuzr. Dr. Soyder?

Dr. SnypER. ] think the number of students will gradually in-
crease whether or not we have higher guality t‘{)lrogmms So 1 think
the key is not: can we get more people into the program? I think
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theamwartothatismwhd’herornotmtrynlot.&twhat
kind of quality program are we going to have and will it address
:;‘hetechnol? ogies that are now being used in our businesses and in-
ustries

Mr. Boucnss. Dr. Israel?

Dr. IsrazL. A different think it would affect all our
students. I really believe t this legislation can be a focal point
inenemragingandmovingsomedunmu-aﬁonexamplestomake
technolosy'ter—dhcip so that no one would leave our insti-
tutions with an associate that didn’t have a good under-
standing of technology.

I see our coun andonrworldjustgetﬁngmuch,mucbmore
technological.lngglmh' classes now—we don't call them ish
clames;wecallthemtechnim!mmmunimﬁomcm-they ve
to understand desktop publishing. They are doing their research

pers off th«lam coinpuct:ir They are using grammatics—everything is

ing technological.

I believe it should be interdisciplinary, and I think it would
affect all of our students.

Mr. Boucugr. Dr. Gianini?

Dr. GiaNINI. Mr. Chairman, if I may add one other thought—80
ﬁracent of the Nation's teachers come through community colleges.

t is where they start their careers. It is important to us that we
have faculty that have the op ity to use the monies contained
in this legislation for faculty opment.

Ontheotherendoftheeonﬁnuum,wealsohaveanagingfacul-
ty.erknowthe theyaboutmm ingatﬁretireinthe
next few years, can’t ily at all.

Weneedtomakesurethatthefaudtywehaveinplaceisonthe
cutting edge of the technologies. We can’t be teaching outdated
technology—and I am concerned about that.

Mr.Boucnxn.Thankyouverymucbforthosemponses.

I don’t want to leave out our industry representatives, so let me
pose this final uestion that I have to each of our panelists today.

Looking ifically at the legislation, tell me this. Are we tar-
geting the right issues? Is it prtg:e;l& focused? I have heard one

n
gran

very constructive idea from Dr. r already that we ought to
examine closely the matchi t requirements because they
could have the effect of penalizing the less financially fortunate
parts of the country where the funds to make those matches may
perhaps not be avaiiable.

What other specific items should we add to this bill or delete
from this bill in order to make it most effective and have it bost
meet its intended targets?

Mr. Ellison?

Mr. ELLisoN. I believe that the management of the entire system,
instead of the process—instead of baving a curriculum that’s suc-

y
different sites, fmt:,f fat?th in certain areas, until w:l:’t.art looking
at a meritocracy e management—in other wo measuring
how successful we are with the result instead of the success of the
individual elements—then I don’t think we are going to have a suc-
cessful activity.
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I think that you have mentioned a few of them. I have heard
mentioned in the testimony today a number of the demonstration
grants where curriculum was developed. I know that SemiTOP was
one of those. The continuation funding was not achieved and there-
fore we have wasted those resources and those monies in training
that faculty. Unless they are able to use it, they will lose those
skills. Unless we are able to use that curriculum, it is not going to
put out the trained work force for U.S. advanced technology.

Unless we build those facilities, we are not sgmg to have a place
tgoﬁut the equipment that industry wants to donate, so we need to
look at the entire picture and start getiing results instead of little
elements.

Mr. Boucuzr. Thank you.

Mr. Groseclose?

Mr. GrosecLose. The statistic was given earlier that 85 percent
of the work force in the year 2000 is working today, so the issue to
me specifically becomes reeducating the work force. Let me give
two examples that 1 think are clear signals of how the s»mponents
in this leﬁation can be effective. Those two components are part-
nerships between two-year institutions and industry and centers of
excellence.

One of the things that we have developed in Central Florida in
con%‘unction with Valencia Community Co’lege and Mid-Florida
Tech, which is a four-year technical institution, is a centers of ex-
cellence concept on precision machining. Martin invested about
$3.5 million several years ago in a computer numerical-controlled
machining center in our own training center. The two educational
institutions have basic machining equipment in their institutions.

So, we were able to capitalize on wise investment strategy for
both parties without duplicating. Our employees go through their
basic skills training. Their students go through our advanced train-
in%‘li:na CNC machining and CNC machine programing.

t is an idea of how a center of excellence concept can work.
And I believe that is one of the critical things that this legislation
addresses—how that can be beneficial.

The second is partnership. Clearly, that is a partnership as well,
but we, over the last two years, have trained a tenth of our work
force through Valencia Community College on CATEO, which is an
€ 'neerinf computer system that we are installing.

e spill-over benefits have been tremendous to both of us in
terms of equipment, resource sharing, and us getting a signifizant-
gru ded work force technologically. I am about to talk to one of

. Gianini’s people about a program for a computer system called
Product Definition System that we are just entering into that will
touch half of our Central Florida work force over the next two
years. I am sure we'll enter into a similar partnership for that.

So, if the legislation contained nothing other than a focus on
those two items, I believe it would be significant in the needs it
will meet in the workplace, which to me is the only reason to do
anything like this—if it meets a need.

r. BoucHer. Thank you, Mr. Groseclose.

Dr. Snyder?

Dr. SNYDER. One other thing is that it does call for # National
Advisory Committee, and 1 would want to ensure that both large
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and small businesses were involved in that. I would suggest that
there be a parallel local advisory committee so that the centers se-
lected would have that kind of feedback to keep themselves in line
with local needs.

Mr. BoucHgr. Thank you; that is duly noted.

Dr. Gianini?
Dr. Gianmvi. Thank ofvou very much for izing the viability
of America’s system of community colleges. were all started

by communities because they were needed there, and 1 think that

they are a key ingredient to solving a national problem in terms of

?o technologically well-trained work force. So, thank you for your ef-
rts.

Mr. Boucszn. Thank you.

Fa'EueilChair will now recognize the gentleman from Illinois, Mr.

Mr. Fawewl. Thank you, Mr. Chairman. I am sorry I haven't
been able to be here for all of the testimony. I think one could
come to the conclusion that, while not having thought about it very
much, that we would get more bang for the buck, so to speak, if we
did turn our attention more to the community coll

I was very interested, Dr. Israel, when you said that 15 percent
of the students already have a baccalaureate degree in the Illinois
community co&eﬁe system. I don’t think many people realize that.

Is that generally true in other States?

Dr. SNYDER. There are a number of reverse transfers, as we call
them, who come back from the four-year institutions to add to
their knowl some skills that can apply to their work.

Dr. IsragL. Congressman Fawell, last year in Illinois we had not
only 4,700 reverse transfers—we categorize that at the Illinois
Community College Board differently than the peodple who already
have a l!;):gl(?zalauree;te degree. So we see more and more students
coming .

Seventy percent of our students are taking 6.1 credits or less, so
they are pari-time students, working in the field already, have a
degree or have partial college, mmuf back to finish their d .
We see in Illinois at ] d I'll defer to Dr. Gianini on Flori-
da—in Illinois, we see that this is a growing trend.

Dr. GianiNy. The same trend is evident really throughout the
Southeast and, 1 think, most of the Nation. Many people who re-
ceive training at the collegiate level have found now that, either
their jobs have changed so dramatically that they need more
form training or they are upgrading and trying to do more with
their lives, and they have found that community college is a place
wt “re i\frm can take courses and then get a job.

s.f. F\WELL. And that’s true in an area such as the western Chi-
cagland area, Dr. Israel?

. iSRAEL. Yes; absolutely. What we're doing right now, Con-
gressman Fawell, as you well know, is that there is an under
served committee for the whole State because what we're trying to
do is use the community colleges as a delivery distribution point
gor individuals who are trying to obtain a master's or a doctorate

f you look at the community colleges in Illinois or in the Nation,
we are great distribution points because we're all over the place
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and we're under-capitalized. Someone should buy us out. We're
almost like a Wal-Mart.
We are great, low-cost. We are quality. We're meeting the needs

of the communities, and we're distribution points. The prob-
lem is that we are under-capitalized and we need some more cap-
ital to do this training

Mr. FaweLL. When one realizes also that, there, you have the
freatest opportunity to serve minorities and those who are obvious-
y seeking and to improve themselves, I think that is an
added di ef::;on with traditional four-year college tuitions going
up so very

I know, again, in DuPage County, the College of DuPage—I can
recall when I was in the Illinois islature and the Community
College Act was passed. Now, I think the number of students at the
College of DuPage is close to 30,000, perhaps 26,000 or 27,000,
There, it certainly is serving a tremendous need.

Let me ask you this. I didn’t expect any one of you to say that
you were against this leg’.!tion and did not favor more Federal
funds flowing to the community colleges. And I know, Dr. Grose-
close, that you did make some references to this.

If you had the single most important area where 'fgu would want
to utilize these kinds of funds, where would it be? The top priority
as far as you see that for Federal funds?

Dr. Snyper. I would place it where this legislation places it, in
technology education.

Mr. FAweLL. I guess 1 was s ing specifically at your commu-
nity college, for instance, within high-tech. What would you do
with the money specifically?

Dr. SNYDER. The parti field?

Mr. FawrrL. Yes.

Dr. SNypER. Ours would be in electronics and in draiting and
delségn and in manufacturing technology—those three areas.

r. FAWELL. I guess what I'm referring to is whether or not you
would be trying to beef up your work with secondary schools, for
instance, or with the four-year institutions— in those areas, also.

Dr. Snyper. Well, we would be using it for that. I think it’s a
good efficiency to have those relationships and to have them solidly

uilt. That doesn’t take a lot of money. It takes something. You
know, you have to have something to take to the table.

But the relationship with private industry and the advisory
councils are important as well, so we need all of those contacts.

Dr. Gianini. I would reinforce what Dr. Snyder has said. The en-
gineering technologies, especially CIM, would be an area that we
would look at very early in the .

In terms of articulation with the high schools and with the uni-
versities, you should be aware that in Florida—and it is the only
State in the Nation where someone who graduates from a commu-
nity colle%e is guaranteed a spot in a State university. It is the only
State in the Union.

In terms of working with the secondary school districts, however,
it 18 an ongoing process and a very close one. We do this for several
Teasons.

Number one is that we believe that the taxpayer who is funding
all three institutions should have as effective and efficient a system
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I think the w:trd mmilmizm nsedthe edﬁcauon;
seamless product from K - through community college and,
if they wish to, the v

forholdersofhighechooldxplmnaaandthemwﬂlhenonefor
dmpouts.So,Ithinkwemedtoaddremthewholeconﬁnuumof
education and lookatthisparﬁmlarlagialationasonecatalyst
that will help us in that quest.

you
interdisciplinary nature of technology that should probably tran-
scend ptihe entire institution. We'll take the College at DuPage as an
example.

That is an economic development corridor. It’s a high- tech corri-
dor. It is very, very critical that we continue in t College at
DuPage.—whichisaleadarb,ythewayintheNationandwasso
notedyearsagoinabook.ltsmofmebestmmmunityeoneges
inthecountry—thatwekeepabmstofthistechnologg and that,
hopefully, one day we can be as fortunate as Florida an have good
articulation with the universities, especially in the areas of tech-
T e oepormenment. the first hazard

e Oppo i years ago {o create ous
waste program in the country. One of the biggest problems was ar-
ticulating that technological program with universities that didn’t
even have the program. There was no place to articulate it with,
yet, EPA and DOE meandated for certain managerial positions that
you already have a master’s degree.
th:zhag dtixt we do? We re-tooled Ph.Ds z:ind masters and put them

ug community colleges to a degree in hazardous waste
technology. Again, articulation and how we work with the universi-
ty becomes an xmpo;_lta;;fan of this legislation. This seamless cur-
riculum, I think, is critical for our country.

Mr. FAwgLL One last point. I noted, Dr. Israel, that you referred
to aall:rinciples of technolegy course shouid be a part of our educa-

tional institutions’ basic curriculum. Is an doing that?
Dr. IsragL. Not in Illinois. in, the legislation, as Mr. Grose-
close talked about, is a ke point. I think if we had these cen-

ters of excellence, it would allow us to concentrate on developing

the appropriate type of technology core that belongs in our under-

g'raduate institutions, and I look forward for that involvement and
elp in doing that.

Mr. FAweLL. Thank you very much, and thank you, Mr. Chair-
man.

Mr. Boucser. The Chair thanks the gentleman and recognizes
the gentleman from Florida, Mr. Bacchus.

Mr. Baccrus. Thank you, Mr. Chairman. Thank yo for calling
this hearing. Let me apologize for my absence and for the fact that
I will be hurrying away in a minute.

I have the pleasure and privilege of also serving on the Banking
Committee—

[Laughter.]
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Mr. BoucHer. We argued about that committee’s activities this
morning.

Mr. Baccrus. We are downstairs in still another markup of still
another banking reform bill. You will be ha egr to hear that we
have completed that process and have p to the markup of
still another Resolution Trust Corporation funding bill. All in all,
I'd rather be here.

[Lan%hter.] ]

Mr. Baccnus. 1 did want especially to m by to welcome my
friend from my district, Dr. Paul Gianini, ask a few questions
about Mr. Price's legislation, of which I am a co-sponsor.

I strongly believe it's necessary. Yet, Dr. Williams has testified
once again that the National Science Foundation opposes that par-
ticular bill. He says that even as revised, “It is not necessary given
our existing authority and because of its narrow focus.”

What we've heard Dr. Williams saying in part is that they can
already do these things, s0o why should we have a law that tells
them to do them? What we heard in previous testimony was, in my
view, an apprehension that, in telling them to do these things, we
wouldn’t give them the money to do the other things that they
need to do. I think that’s their real concern.

I would like to ask you, Dr. Gianini, if you have any firsthand
experience in trying to get a grant or cooperation from the Nation-
al Science Foundation on something that is contemplated in the
Price bill for which they say that have existing authority but in
which éou did not receive that cooperation.

Dr. GianiNi, Mr. Chairman, I can think of two examples, and 1
would certainly agree with you that the Naticnal Science Founda-
tion does have the authority to assist community colleges now, but
they don’t. I mean you can look at the statistics on what is spent
for 40 percent of the students in America’s higher educational in-
stitutions, and it isn't n2arly 40 percent.

I can think of two examples that we tried to work with NSF and
followed their guidelines and yet, were refused. We wanted to work
with the University of Central Florida to work on introductory sci-
ence courses to strengthen them and put technological co nponents
in them s0 as to indeed make our students aware of what was hap-
pening in the workaday world, to try to simulate what was going
on outside of the ivory towers and have students become more
aware of what was going on.

Mr. Baccuus. And this is something that is specifically encour-
aged in Congressman Price’s bill.

Dr. Gianini. Right; that is correct. And we wanted to improve
our students’ performance, especially when they transferred to the
University of Central Florida. This is important. This is part of our
quality control.

But we were told that our proposal was too educational, That
was a reader’s comment. Yet, that was specifically noted as one of
t.ht::l %-uidelines in the NSF proposals, so we followed the guidelines
and lost.

Another one I can think of—and I think this is something that
could be fixed. I question how many readers there are with any
type of community college background at NSF.
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We submitted a physics proposal for a piece of equipment to
study sunspot activity. One of the readers’ comme.1ts was that the
experiments proposed were not appropriate for community college
students or faculty—or faculty. Amazing to me.

I don’t know where one does study sunspot activity in the course
of their formal career. I would think throughout it. It is certainly a
magnificent scientific area.

Mr. Baccuus. If T might interject, Valencia Community College
serves an area of Central Florida which includes many people who
work at the Kennedy Spuce Center who have been intimately in-
volved in the space program over decades. That includes a number
of the faculty members at Valencia.

Dr. Gianini. That is correct.

We tried to work on a small grant in terms of photography to
work with NASA. We were again refused. Really, we couldn’t
figure out why.

We try to read the readers’ comments. We try to strengthen our
proposals, but basically, when we bang on the door, nobody's home.

Mr. BaccHus. These seem to me to be two good examples of why
we need to pass Mr. Price’s bill.

Again, let me apologize for my brevity in my appearance here. I
congratulate Dr. Gianini and the other witnesses on their testimo-
ny.

As the Chairman and other members will attest, from my arrival
here the first of this year, I have constantly, constantly encouraged
the National Science Foundation to look to community colleges and
provide them with more opportunities and more funds. I will con-
tinue to do so.

Thank you, Mr. Chairman.

Mr. BoucHeR. Thank you.

The Chair thanks the gentleman and expresses once again the
subcommittee’s thanks to this panel of witnesses and in fact to all
of our witnesses who testified this morning. Your information is
very helpful to us,

We will leave the record of this hearing open for an additional
two weeks, during which period, I would invite any of the panel
members or others who have testified here this morning to submit
any additional recommendations that they may have for how this
legislation might be better fine-tuned to meet its purposes. Any rec-
ommendations that you have directed toward that goal would be
most welcome indeed.

There being no further business to come before the subcommit-
tee, it now stands adjourned.

[Whereupon, at 11:45 a.m., the subcommittee adjourned, to recon-
vene at the call of the Chair.]
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SUBCOMMITTEE MARKUP OF H.R. 2936, THE SCI-
ENTIFIC AND TECHNICAL EDUCATION ACT OF
1592

WEDNESDAY, MARCH 18, 1992

U.S. Housk OF REPRESENTATIVES,
CoMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
SuBCOMMITTEE ON SCIENCE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:40 a.m. in room
2318, Rayburn House Office Building, Hon. Rick Boucher [chair-
man of the subcommittee] iding.

Mr. BoucHEr. The Subcommittee on Science will come to order.

This morning the subcommittee is marking u> H.R. 2986, the
Technical ’l‘rammi::xd Education of 1992, legis.ation introduced
by our North Carolina colleague, Mr. Price.

The bill is designed to address one of our most important prior-
ities in science education, the need to strengthen and improve edu-
caltlion in advanced technology fields at our Nation's community
colleges.

I am going to include the rest of these prepared remarks in the
record this morning, containing a detailed explanation of the meas-
ures that are within the amendment in the nature of a substitute
that very shortly will be considered by the subcommittee,

[The prepared statement of Mr. Boucher, plus a copy of H.R.
2936 follow:]

(155)
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OPENINGYS;a'é'EMENT
HONORABLE Rlcg:OUCHER (D-VA)
H.R. 2935, THE TECHNICAL TRAINING

AND EDUCATION ACT OF 1992
MARK-UP

MARCH 18, 1992

This morning, the Subcommittee on Science is
marking up H.R. 2936, the "Technical Training and
Education Act of 1992.® This legislation is sponsored by
my colleague, the gentleman from North Carolina, Mr.
Price. The bill is designed to address one of our most
important priorities in science education: the need to
strengther and improve education in advanced technology
fields at our nation’s community colleges. Two year
colleges are the fastest growing segment of higher
education. There are over 1300 community colleges in
America, more than twice as many as existed just thirty
years ago. The most recently available data indicate that
41% of all full-time college freshmen and sophomores
attend two-year colleges. Because of the rapidly
increasing importance of two-year colleges in American

education, it is essential that science and technology
1
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programs at these colleges receive greater assistance from
the National Science Foundation.

The amendment in the nature of a substitute before
us today addresses the major areas of need in science
education at two-year colleges through competitive grant
programs emphasizing the NSF’s traditional role in
developing model curricula, disseminating instructional
materials, enhancing faculty dev. - ment, and stimul:iing

partnerships between educational institutions and industry.

On November 19, 1991, the Subcommittee on Science
held a hearing on H.R. 2936, introduced by Congressman
Price and H.R. 3606, a bill with similar objectives
introduced by Congressman Hoagland. Since that time,
Member# and staff of the Subcommittee have worked to
develop a consensus which is reflected in the amendment.
Before recogiizing the gentleman from California, | would
like to express my gratitude to the gentleman from North
Carolina, Mr. Price, and his staff for their numerous

contributions to the amendment we are considering today,
2
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and to the gentleman from Nebraska, Mr. Hoagland, and
his staff for their valuable contributions.

That concludes the chair's opening statement, and the
chair is now pleased to recognize the ranking Republican
Member of this Subcommittee, the gentleman from
California, Mr. Packard.
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"2 H,R.2936

To establish programs st the National Science Foundation for the advance-

T

1> B N VO %

e

ment of teehnical edueation and training in advaneed-technology oceupa-
tions, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES
JuLy 17, 1991

. PRICE (for himself, Mr. BRowN, Mr. BOUCHER, Mr. VALENTINE, Mr.

BOEHLERT, Mr. LEwis of Florida, Mr. ROGERS, Mr. BROWDER, Mr.
Esry, Mr. FrosT, Mr. JONES of North Carolina, Ms. Karrur, Mr. Lavx.
CASTER, Mr. PERKINS, Mr. ROE, Mr. SAWYER, Ms. SLAUGHTER of New
York, and Mr. TowNS) introduced the following bill; which was referred
Jointly to the Committees on Science, Space, and Technology and Educa-
tion and Labor

A BILL

establish programs at the National Seience Foundation
for the advancement of technical edueation and training
in advanced-technology oceupations, and for other pur-
poses.

Be it enacted by the Senate and House of Representu-
tives of the United Stutes of America in Congress assembled,
SECTION 1. SHORT TITLE.

This Aet may be eited as the *Technical Edueation

and Tramming Aet of 19917,
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1 SEC. 2. FINDINGS.

2 The Congress finds that—

3 (1) the United States is at a disadvantage
4 the  competitive  global  economy beecause our
5 workforee is ill-trained for the technologically ad-
6 vanced modern workplace;

7 (2) our position in the world economy faces ever
8 greater challenges from highly trained foreign com-
9 petition and will be further undermined as the ratio
10 of active American workers to retirees continies to
11 fall;

12 {3) the United States increasing dependence on
13 foreigm producers for advanced-technology products
14 threatens not onlv our economic independence, hut
15 onr national seevurity as well;

16 (1) the inprovement of vur workforee’s produce-
17 tivity and our international economic position de-
18 pend upon the substantial upgrading and coordina-
19 tion of our edueational efforts in seienee, mathemat-
20 ies, and teehnology, espeetally at the associate-degiee
21 level:

22 (7) efforts to address the shortages of technical-
23 v trnned workers ina wide variety of fields de-
24 mands a national strategy to intensify collaboration
25 among the Nation's associate-degree granting col-

*HR 2938 1H
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3
leges, private industry, and labor to train skilled, ad-
vanced techuicians; and
(6) the Mational Seience Foundation’s tradi-
tional role in developing model curricula, disseminat-
ing instructional materials, enhancing facunlty devel-
opment, and stimulating partnerships between edv-
cational institutions and industry, makes an en-
larged role for the National Science Foundation in
technieal edueation and training particularly appro-
priate.
SEC. 3. TECHNICAL EDUCATION AND TRAINING.
(a) NATIONAL ADVANCED TECHNICAL EDUCATION

AND TRAINING PROGRAM.—(1) The Director of the Na-

“tional Seience Foundation (hereafter in this Aet referred

to as the *Director™) shall earry out an advanced technieal
education and training program under which aceredited
associate-degree-granting  colleges, using matching non-
Federal funds, will provide educational training in techni-
cal competencies in strategie fields. Sueh program shall
inchude ernphasis on collaborative programs with local em-
ployers and technical ovenpational training and shall place
emphasis on attracting men and women to the program
who are nontraditional students who desire to upgrade or
acquire new and advaneed oceupational skills, and persons

whe have recently completed high school or who left high

«HR 2938 1H 1 9 6
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4

I school prior to gmduntion. The program shall establish,
2 strengthen, and expand the technical edueation and train-
3 ing capabilitics of associate-degree-granting colleges
4 through—

5 (A) the developraent of associate degree and
6 training programs in advanced-technology occupa-
7 tions by aceredited asso.iate-degree-granting eol-
8 leges, and by consortia of such colleges, with par-
9 ticular emphasis on model instruetional programs to
10 prepare and upgrade  technielans and to retrain
11 other workers in state-of-the-art competencies in ad-
12 vaneed-technology oecupations;

13 (B) the development in sueh colleges of faculty
14 and tustruetms, both full- and part-time, in ad-
15 viced-technology fields such as laser technology,
16 cleetronies, robotie teehnology, nuelear technology,
17 computer technology, and fiber opties, advanced
18 manufacturing technology, advanced health technol-
19 ogies, and in advanced-teehnology applieations that
20 mtegrate and syothesize emerging and existing teeh-
21 nologies;
22 (€7} the establishment of innovative partnership
23 arrangenients amony associate-degree-granting col-
24 leges, the private sector, and the government to en-
25 hanee the exchange of teehnical and seientifie per-
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5

| sonnel, including programs providing faculty oppor-
2 tunities to have short-term assignments with indus-
3 try;

4 (D) the development of cooperative advanced
5 technieal edueation and training programs with busi-
6 ness, industry, labor, and government;

7 . {E) the purchase or léase of state-of-the-art in-
8 strumentation essential to training and edueation
9 programs designed to prepare and upgrade techni-.
10 cians in advanced-technology fields;

11 (F) the stimulation of private seetor participa-
12 tion in advanced technical education and training
13 programs in  associate-degree-granting  colleges
14 through the sharing of program costs, equipment
15 loans, and donations, and the cooperative use of lab-
16 oratories, plants, and other facilities as training
17 sites, and provision for relevant state-of-the-art work
18 experience opportunities for students enrolled in
19 such programs; and
20 {G) the development and dissemination of in-
21 structional materials in support of advanced techni-
22 cal edueation and training programs in associate-de-
23 gree-granting colleges.
24 (2) In carryving out the national advaneed technieal

25 education and training program, the Director shall—

*HR 2838 1H
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6

1 (A) award grants on a competitive basis to ac-
2 credited  associate-degree-granting  colleges  which
3 demonstrate the ability to provide competency-based
4 teehnical fraining; and

5 (B) work with the Nation’s network of assovi-
6 ate-degree-granting  colleges to establish and main-
7 tain, at the National Scienee Foundation or by con-
8 tract, a readily aceessible inventory of advanced
9 teehmical edueation and training programs which are
10 serving public and private employers and addressing
11 the changing workforee demands of tcehnology.

12 (3) Each college awarded a grant under this subsee-
13 tion shall provide an associate degree training program in
14 designated advanced-teehnology oceupational fields in ac-
15 cordance with the provisions of this seetion.

16 (4) No grant awarded under this subsection shall ex-
17 ceed $500,000 per vear.

18 (5 To ensure that the national advanced technieal
19 edueation and training program is consistent with the
20 nevds of industries, the Director shall appoint a 15-mem-
21 her National Advisory Counevil on Advanced Technieal
22 Kduestion and Training (hereafter in this seetion referred
23 1o as the “Couneil™), which shall have the respousibility
24 of advising the Direetor on the goals and implementation
25 of the program, reviewing the effectiveness of the pro-

«HRR 2038 113
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7
gram, and reporting annually to the Director and the Con-
gress. The Council shall include representatives of indus-
try, labor, associcte-tegree-granting colleges, the military,
and e2onomic development organizations. The chairman of
the Couneil shall be a president or governing board ehair-
man of an assoeciate-degree-granting college.

(8) The Conneil shall prepare and submit to the Na-
tional Sceiener Foundation, and directly to the Congress
without review by the National Seience Foundstion or the
Office of Management and Budget, an annual report on
the national advanced technical edueation and training
program uuder this subseetion, together with-—

(A} a review and evaluation of the effeetiveness
of the prograny

{(13) a eatalog of the associate-degree-granting
vollege programs identified by the inventory required

under pavagraph (2)(B);

(") @ reconmendation on the feasibility of ex-
panding the progr; and

(1Y sueh other recommendations, ineluding ree-
ommendations for legislation, as the Couneil and the

Director consider necessary.

(7) In earrving out this subsection, the Director shall
consult, vooperate, and coordinate with the programs and

pulicies of the Department of Commeree and other rele-

*HR 2036 I1H 2(3&
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8
vant Federal agencies including the Departments of
Labor, Edueation, and Defense.

(8) The national advanced technical edueation and
training program shall give emphasis to training programs
described in paragraph (3) which—

(A) inelude flexibility in scheduling in order to
accommedate working people and parents; and

(B) take steps to meet the adaptive and train-
ing needs of handicapped young people and adults.

(b) NATIONAL CENTERS OF TECHNICAL EDUCATION
AND TRAINING.—(1) The Dirvetor shall designate 10 cen-
ters of exeellence among associate-degree-granting col-
leges. Five such venters shalt be associate-degree-granting
with exceptional programs of advanced technieal edueation
and training, which will serve as national and regional
clearinghouses for the benefit of other colleges that are
striving to upgrade their technieal edueation programs.
Five such centers shall be other associate-degree-granting
colleges that excel in underngraduate edueation in mathe-
matics and seivnee, which shall serve as national and re.
gonal clearinghouses for the benefit of both collegres and
seeondary sehools thai are striving to upgrade mathemat-
s and svienee courses. Centers desigmated nnder this
puragraph shall be geographically distributed and chosen

by a competitive applieation process from among collegres

*HR 2938 1H
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9
that will provide operating resources, in eash or in kind,
equal in value to the amount of the Federal grants made
nnder this paragraph.

(2) The Director shall make no fewer than 20 grants
annually, to associate-degree-granting colleges for the pur-
pose of developing and strengthening partnerships in
matheinatics and seience edueation with secondary schools
in the conmunity served by the college. These grants shall
be made by a competitive application process from among
colleges that will provide operating resources, in cash or
in kind, equal in vatlue to the amount of the Federal grants
made under this paragraph. No grant made to a eollege
under this parageaph shall exeeed $500,000.

(¢) DEFINITIONS.—As used 1n this seetion—

(1) the term “advanced-technology” ineludes or
refers to advanced teehnieal aetivities sueh as the
modernization,  miniaturization, integration, and
vomputerization of cleetronie, hydranlie, pneamatie,
laser, nuelear, chenneal, telecommunieation, and
other techuological applications te enhanee produe-
ity improvewents i manufacturing, eommunica-
tion, transportation, commervial, and similar ceo-
nomie and national secarity aetivities; and

(2} the term “associate-degree-granting college”

means i regoaliv-aceredited  postsecondary educa-

«HR 2036 1H
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10

1 tional institution that has authority to award an as-
sociate degvee or comparable technical certificate
and has the mission of offering comprehensive edu-
viation and training services to meet the needs of
preseribed  commmnity, ineluding a two-year junior
college, community college, technical institute, or

other postsecondary institution offering comprehen-

MW N ol W

sive associnte-degree programs in technical fields.
9 (d)  ASSOCIATE-DEGREE-GRANTING  COLLEGE/TIN].

10 VERSITY PARTNERSHIP.—

11 (1) OUTKREACH GRANTS.—(A) The Direetor
12 shall make outreach grants to associate-degree-
13 granting colleges to enable such colleges to negotiate
14 the establishment of partnerships with 4-vear aca-
15 demnie institutions.
16 (B) No gramt awarded under this paragraph
17 may exceed $25,000,
18 (2) PARTNERSHIP GRANTS.—(A) The Director
19 shidl muake grants to eligible partuerships to assist
20 assoviatesdegree-pranting colleges and  4-vear aca-
21 demie institutions in belping students to transition
22 from  assoviate-deprec-granting colleges  to J-vear
23 academic institutions to enable such  students to
24 achieve bachelor degrees in mathematies, selence, en-
25 wineering, or technology,

*HR 2638 11
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(B) Grants made under this paragraph shall be
awarded on a competitive, merit basis.

(C) Grants made under this paragraph shall be
for a peried of 1 yvear, and are renewable for a peri-
ml not to exeeed 5 years,

(1)) Each cligible partnership receiving a grant
under this paragraph shall—

(i) examine the associate-degree-granting
college’s carrvieulum to ensure that academie
eredit carned Wt the associate-degree-granting
college will be transferable to the 4-year aca-
demie institution or institntions;

(1) brief teachers from the associate-de-
grec-granting  college on the speeifie require-
ments of courses at the 4-year aeademie institu-
tion or institutions when necessary to facilitate
carrictinm  compatibility  between the institu-
tions;

(i) facilitate the admittanee and expedite
academic evedit transfers of students matricu-
fating from the assocviate-degree-granting col-
lege to the d-vear academie institution or insti-
tutions, -

(iv) provide special counseling for students

to encourage and faclitate student transfers

IR 2838 1
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1 from the associate-degree-granting college to
2 the 4-year academic institution or institutions,
3 ineluding counseling targeted at women and mi-
4 nority students;

b} (v) vonduct workshops at the associate-de-
6 gree-granting college t0 acquaint students with
7 the opportunitics, requirements, and available
8 finaneial aid of the 4-year academie institution
9 or institutions;

10 {(v1) provide special tours and orientation
i1 visits to the facilities of the 4-year academic in-
12 stitution or institutions for students from the
13 associate-degree-granting college, ineluding the
14 opportunity to observe laboratory demonstra-
15 tions and experiments, and experience hands-on
16 interaction with equipment and instrumenta-
17 tion;

18 {(vit)) provide special summer programs for
19 students from the associate-degree-granting col-
20 lege to encourage such students’ subsequent
21 matricnlation at the 4-vear academie institution
22 or institutions; and
23 (viii) provide special ongoing connseling for
24 any graduates of the associate-degree-granting

*HR 2838 IN
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13

1 college who have matriculated at the 4-year
2 academie institution or institutiors,

3 (3) GEOGRAPHIC DISTRIBUTION.—In awarding
4 grants under this subseetion, the Director shall en-
5 sure an cquitable geographic distribution of such
6 grants.

7 (4)  ArruiCATION.—Each  associate-degree-
8 granting college or cligible partnership desiring a
9 grant under this subsection shall submit an applica-
10 tion to the Direetor at such time, in such manner,
11 and aceompanied by such information, as the Dirce-
12 tor may reasonably request,

13 (5)  DEFINITIONS.—As  used in  this
14 subsection—

15 (A) the term “d-vear academic institu-
16 tions” meany colleges, universities, and insti-
17 tutes of teehnology that award bachelor degrees
18 in mathemities, science, or engineering, or a 4-
19 rear technology degree; and
20 (B) the term “eligible partnership” wweans
21 an assoviate-degree-granting college in partner-
22 ship with at least one but not more than four
23 d-vear academie institutions.

o)

*HR 2938 11
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Mr. BoucHEs. Let me simply add that we have worked verv dili-
gently and in the best of cooperative manners with the minoriy of
this subcommittee, and particularly the gentleman from California,
Mr. Packard, as we have structured the provisions of this legisla-
tion. I want to thank and commend Mr. Packard and his colleagues
on ti‘he Republican side of this committee for their very excellent
work.

I also want to commend Mr. Hoagland, who is in the audience
todayandisasponsorafabilltbatisverysimilartothatintm—
duced by our colleague, Mr. Price. We have incorporated in this
measure aspects of Mr. Hoagland’s legislation, as well.

So as the bill moves forward, the two major contributors to this
;Iﬁ.mlafxd.unnk we can say with confidence, are Mr. Price and Mr.

0Bg.

That concludes the opening remarks of the Chair, and I will be
pleased to recognize at this hmeLQe ranking Republican member
of the subcommittee, the gentleman' from California, Mr. Packard.

Mr. Pacxarp. Thank you very muc\:, Mr. Chairman. I appreciate
those kind words. We do cooperate, and have, on this piece of legis-
lation, and I think it has worked out to the benefit of the quality of

this legislation.
Two-year colleges play a very intricate role in the education of
this Nation's undergraduates. colleges serve as a critical link

in the pipeline which educates future scientists and engineers.
While we realize the excellent contribution that two-year colleges
make to this Nation, we must also realize that there are opportuni-
ties for improvements, particularly in the area of curriculum devel-
opment and faculty enhancement.

It is against this backdrop that we mark up H.R. 2936, a bill in-
troduced by Mr. Price. This bill seeks to improve the quality and
effectiveness of scientific and technical education at two-year and
community colleges.

I would like to thank Mr. Price; Mr. Boucher, as our Chairman;
and Mr. Walker, the ranking Republican of this committee, for
their efforts to work toward this bill that will promote the goals 1
have mentioned and also fit well within the mission of the Nation-
al Science Foundation.

Based on the agreement that we have worked out between us all,
we will be including language in the subcommittee report. clearly
stating that these programs will not cut into the budget of existing
undergraduate programs. It is also important to me that this bill is
fiscally responsible, since no new money is being authorized.

Mr. Chairman, again I thank you for your assistance and leader-
ship in helping to mark this bill up, and I am very happy to co-
sponsor H.R. 2936.

[The prepared statement of Mr. Packard follows:]
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STATEMENT OF
THE HONORABLE RON PACKARD
SCIENCE SUBCOMMITTEE
MARKUP OF H.R. 2936
9:30 A.M., 2318 RHOB
MARCH 18, 1992

Two-year colleges play an intricate role in the education of this
nation’s undergraduates. These colleges serve as critical links in the
Ppipeline” which educates future scientists and engineers. While
realizing the excellent contribution that two-year colleges make to this
nation, we must also realize that there are opportunities for
improvement, particularly in the areas of curricula development and

faculty enhancement.

It is against this backdrop that we markup HR 2936, a bill
introduced by Mr. Price. This bill seeks to improve the guality and
effectiveness of scientific and technical education at two-year and

community colleges.
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| would like to thank Mr. Price, Chairman Boucher, and Mr.
Walker — the Ranking Republicon of this Committee — for their
efforts to work towards a bill that will promote the goals 1 have
mentioned and will also fit well within the mission of the National
Science Foundation.

Based on the agreement that was worked out between all of us,
we will be including language in the Subcommittee report clearly
stating that these programs will not cut into the budget of existing
undergraduate programs. It is also important to me that this bill is

fiscally responsible since no new money is being authorized.
Mr. Chairman, given the changes that were made in the original

bill which are represented in the markup vehicle before us today, | am

happy to cosponsor HR 2936.
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Mr. Boucnzr. Thank you very much, Mr. Packard.

The gentleman from Indiana, Mr. Roemer?

Mr. Roemer. Mr. Chairman, I will be , very brief.

I, too, would like to join in both of your e{oquent words about our
coll e, Mr. Hoagland from Nebraska, who has worked very,
veryeagigently on this piece of legislation, and as a member of the
Education and Labor Committee, I look forward fo working with
him as this is referred to our committee. It is filling in an impor-
tant area where there needs to be additional work in community
colleges in technical training.

As a member of the Education and Labor Committee I also at-
tended a hearing down in North Carolina for Mr. Price, who has
also worked very hard on this legislation in crafting the details,
and I look forward to continuing to work witk both of my col-
leagues, who have put together an excellent piece of legislation.

Thank you, Mr. E:axrman .

Mr. Boucssr. The gentleman from New York, Mr. Boehlert?

Mr. BoesLErT. Mr. Chairman, this is a good bill for a whole lot
of very valid reasons that I proudly identify with. I urge us to move
expeditiously.

Mr. BoucHer. The Chair thanks the gentleman.

Mr. Pacxarp. Mr. Chairman, with your permission—

Mr. BoucHsR. Yes, the gentleman from California?

Mr. Packarp.—I would like to submit Congressman Walker’s
statement. He had intended to be here. .

[The prepared statement of Mr. Walker follows:]
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CONGRESSMAN ROBERT 8. WALXER (R-PA)
STRTEMENT ON H.R. 2936
SCIENCE SUBRCOMMITTEE MARK-UP
Maxch 18, 1992
Mr. Chairman:

I'm pleased we were able to reach sgreement on this
bil1l. In its current form, H.R. 2936 recognizes both the
importance of two-year and community colleges in preparing
our youth for today’s technological jobs and the proper
role of the RNational Science Foundation in promoting
science and mathematics education. In short, the bill
acknowledges that community colleges educate & byoad range
of the nation’s students in a wide variety of fields
without turning NSF into an arm of the Department of
Labor.

In addition, the bill report will alleviate another
one of my concerns by making it clear that the community
college aid will not come at the expense of the existing
undergraduate programs. The bill also ensures that the
federal money will not be used as an excuse to cut
non-federal support to the colleges. Finally, H.R. 2936
is responsible in its use of existing authorizatiomns to
fund this worthwhile initiative.

I want to thauk Mr. Price, Chairman Boucher and the
Ranking Republican, Mr, Packard, for their long, hard work
on this measure. It should result in a more skilled and

diverse workforce.
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Mr. Packarp. And perhaps also include a unanimous consent re-
quest that all written stavements be entered into the record.

Mr. BoucHzr. Without objection, it is so ordered.

[The prepared statement of Mr. Valentine follows:]
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MARK-UP STATEMENT
SUBCOMMITTEE ON SCIENCE
THE HONORABLE TIM VALENTINE (D-NC)
MARCH 18, 1992

(PREVIOUSLY H.R. 2936)

Mr. Chairman, I strongly support the legislation
before us today, the Amendment to the National
Science Foundation authorization Act of 1988
adding the new Title Il -- Scientific and Advanced

Technology Improvements.

212



179

As you know, on October 31st, 1991, the
Subcommittee on Technology and Competitiveness
marked-up the original version of this bill - H.R,
2936, the Technical Education and Training Act of
1991, introduced by my good friend and colleague,
Mr. David Price.
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We continue to hear testimony that we must
provide an alternative to underemployment for
individuals who choose not to pursue a four year
college degree. This legislation is a start towards
improving the scientific and technical education for
the large number of Americans who want to
acquire the skills that will lead to good-paying
careers, but who are not pursuing a baccalaureate

degree.
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Our educational infrastructure must be
improved in a way that produces quality graduates
who are able to contribute to the high technology
work place. I urge my colleagues to support this
legislation. The realities of the international

economy and global competition require it.

216
ERIC

Full Tt Provided by ERIC.



182

Mr. Boucuer. The Chair asks unanimous consent that the sub-
committee print, which is an amendment in the nature of a substj-
tute, be considered as the subcommittee markup vehicle and origi-

galmdtext for the purpose of markup. Without objection, it is so or-
ered.

[The amendment in the nature of a substitute follows:]

217



183

Amnmmm'NA'rm OF A SUBSTITUTE
TO H.R. 2938
OFFERED BY MR. BOUCHER

Strike all after the enacting clanse and insert in lien

thereof the following:

1 SECTION 1 SHORT TITLE

2 This Act may be cited as the “Scientific and Tech-
3 nical Edueation Act of 1992".

4 SEC. 2, FINDINGS.

5 The Congress finds that—

(1) the position of the United States in the
world economy faces great challenges from highly
trained foreign competition;

(2) the workforce of the United States must be

10 better prepared for the technologically advanced,
11 . competitive, global economy;
12 (3) the improvement of our work force's pro-
13 ductivity and our international economie position de-
14 pend upon the strengthening of our educational ef-
15 forts in science, mathematics, and technology, espe-
16 cially at the associate-degree level;

O e - O
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2

1 (4) shortages of scienufically and technically
2 trained workers in a wide variety of fields will best
3 be addressed by collaboratior among the Nation's
4 associate-degree granting colleges and private indus-
3 try to produce skilled, advanced techniciacs; and

6 (5) the Foundation's traditional role in develop-
7 ing model currienls, disseminating instructional ma-
8 terials, enhancing facuity development, and stimulat-
9 ing partnerships between edneational mstitntions
10 and industry, makes an enlarged role for the Foun-
11 dation in scientific and techuical education and
12 training particularly appropriate.
13 SEC. 3. SCIENTIFIC AND TECHNICAL EDUCATION,
14 (a) NaTiONAL Anvmcxn SCIENTIFIC aAND TECH-
15 NicaL EpvucarioN ProGrRaM.—(1) The Director shall

[
L«

carTy out a program to assist accredited associate-degree-
granting colleges, and consortia thereof, to provide edu-
cation in advanced-technology fields. The program shall
place emphasis on the needs of nontraditional students.
It shall be designed to strengthen and expand the sci-
entific and technical education and training capabilities of
associate-degree-granting colleges through such methods
as—

24 (4) the development of model instruetional pro-
25 grams in advanced-technology felds;

ORRRBE &S
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3.

(B) the development of facuity and inswuctors.
both full- and part-time. in advanced-technology
fields;

(C) the establishment of innovative partnership
arrangements among associate-degree-grauting col-
leges, the private sectar, and State and local govern-
ments (and, where appropriate, Federal laboratories)
including programs providing private sector dona-
tions, facnlty opportunities to have short-term as-
signments with industry, sharing of program costs.
equipment loans, and the cooperative use of lab-
oratories, plants, and other facilities, and provision
for relevant state-of-the-art work experience oppor-
tunities for students enrolled in such programs;

(D) the purchase or lease of state-of-the-art in-
strumentation essential to programs designed to pre-
pare and upgrade students in scientific and ad-

| vanced-technology fields; and

(E) the development and dissemination of in-
structional materials in support of improving the ad-
vanced scientific and technical edncation and train-
ing capabilities of associate-degree-granting colleges,
including programs for nonscience students.

(2) In carrying out this subsection, the Director

25 shall—
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3.

(A) award grants on a competitive, merir basis
to accredited associare-degree-granting colleges that
will make contributions. in cash or in kind, toward
the cost of programs fanded by such grants; and

(B) establish and maintain a readily accessible
nventory of programs which are funded under this
subsection.

(0) NATIONAL CENTERS OF SCIENTIFIC AND TECH-
NICAL EDUCATION.—The Director shall establish centers
of excellence, not to exceed 10 in number, among associ-
ate~Jdegree-granting colleges. Centers shall meet one or
both of the following criteria:

(1) Exceptional programs of advanced technical
education.

(2) Excellence in undergraduate edueation in
mathematies and science. ‘

The centers shall serve as national and regional clearing-
houses and models for the benefit of both colleges and sec-
ondary schools, and shall provide seminars and programs
to disseminate model currienia and model teaching meth-
ods and instructional materials to other associate-degree
graating colleges in the geographic region served by the
center. Centers designated under this subsection shall be
geographieally distributed and chosen by a competitive,

merit-based application process from among colleges that
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b
1 will make conwibutions. ‘in cash or in kind, toward the
2 costofpmgramsfnndedbygrammadeundea-tbissub-
3 section.
4 (¢) ABTICCLATION PARTNERSHIPS.—
5 (1) PARTNERSHIP GRANTS.—(A) The Director
o shanmakemmeﬁgihlepmamhipatoassia
7 smdmpnmuingbaehelorsdagreesinmathmdm.
8 sdeme,enginem-ing,orteehnologtomakethemn-_
9 sition from associate-degree-grauting colleges to

10 bachelor-degree-granting institutions, through such

11 MEeans as——

12 (1) examining curricula to ensure that aca-
13 demic credit earned at ‘the associate-degree-
14 granting college can be transferred to bachelor-
15 degree-granting institations;

16 (i) informing teachers from the associate-
17 - degree-granting college on the specific require-
18 ments of courses at the bachelor-degree-grant-
19 ing institation; and

20 (i) providing summer programs for stu-
21 dents from the associate-degree-granting college
22 to encourage such students’ subsequent matric-
23 ulation at bachelor-degree-granting institutions.
24 (B) Grants made under this paragraph shall be

25 awarded on a competitive, merit basis.

222




188

6
(C) Each eligible parmership receiving a grant
under this paragraph shall make contributions. in

=

[$V)

3 cash or in kind. toward the cost of programs funded
4 by such grant. The contributions shall include—-

5 (i) counseling students, including non-
6 traditional students, about the reguirements
7 and course offerings of the bachelor-degree-
8 granting-institation; 4nd

9 (i1) condueting “verkshops at the associate-
10 degree-granting-college, and conducting special
11 tours and orientation sessions at the bachelor-
12 degree-granting-institution to ensure that stu-
13 dents are familiar with programs, including lab-
14 oratories and financial aid programs, at the
15 bachelor-degree-granting-institution.

i6 (2) OUTREACH GRANTS.—~The Director shall

N make grants to associate-degree-granting colleges to
18 strengthen relationships with secondary schools in
19 . the community served by the college by improving
20 mathematics and science edneation and encouraging
21 the interest and aptitude of secondary school stu-
22 dents for careers in science and advanced-technology
23 fields. These grants shall be made through a com-
24 petitive application process from among colleges that
25 will make contributions, in cash or in kind, toward
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7.
thecostofpmgr&msft;ndedbygrantsmadeunder
this paragraph.

(3) GEOGRAPHIC DISTRIBUTION.—In awarding
grants under this subseetion, the Director shall en-
sure an equitable geographic distribution of such
grants.

(d) COORDINATION WITH OTHER FEDERAL DEPART-
MENTS.—In carrying out this section, the Director shall
consult, cooperate, and coordinate, to enhance program ef-
fectiveness and tc avoid duplication, with the programs
and policies of other relevant Federal agencies.

(e} LoMITATION ON FUNDING.—To qualify for a
grant under this section, an associate-degree-granting col-
lege, or consortium thereof, shall provide assurances ade-
quate to th: Oirector thaf NG  ~il
not decrease its level of spending of funds from non-Fed-
eral sources oa advanced scientific and technical edueation
and training programs.

{£) DEFINTTIONS.—As used in this section—

(1) the term “bachelor-degree-granting instito-
tions” means accredited colieges, universities, and
institutes of technology that award bachelor degrees
in methematics, science, or engineering, or & 4-vear
technology degree;
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(2) the term “advanced-technology” inchudes
advanced techmical activities such as the mod-
erization of electronic, hydraulie, pneumatic, laser,
robotic, and other techmological apr'ications to en-
hance productivity improvements in manufacturing,

(3) the term “‘associate-degree-granting college”’
means & regiomally-accredited postsecondary edn-
cational institution that has authority to award an
associate degres or comparable technical certificats
and has the mission of offering comprehensive edu-
cation services to meet the nseds of s prescribed
community, inclnding a 2-year junior edilege, com-

, munity college, techmical institute, or other post-

lary institation offeri hensive associ-

. ate-degres programs in technical fields.

(4) the term “eligible partnership” means onse
or more associate-degree-granting colleges in part-
nership with one or more bachelor-degree-granting

(5) the tarm “nontraditional students” means
students who have been in the workforce and who
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9
desire to further their edueation and wraining in ad-
vanced-technology fields.
SEC. 4 ADMINISTRATIVE AMENDMENT.
© Section 3 of the National Science Foundation Act of
1950 (42 T.8.C. 1863) is amended by adding at the end

“(g) In carrying out subsection (a)(4), the Founda-
tion is authorized to fostar and support the development
and use of computer networks which may be used substan-
tially for purposes in addition to research and edneation
in the sciences and engineering, if the additional uses will tend to
merease the overall capabilities of the networks to support
such research and education activities.”.

SEC. 8 AUTEORIZATION OF APPROFRIATIONS.

There are authorized to be appropriated, from sums
otherwise authorized to be appropriated, to the Director
for carrying out this Act—

(1) $35,000,000 for fiseal year 1992; and
(2) $35,000,000 for fiscal year 1993.
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[The explanation of the amendment in the nature of a substitute
to H. follows:]

)
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The mark-up vehicle before us for consideration this moming
contains sevaral minor drafling changes which were inserted for
purposss of clarification. These technical changes have bean discussed
and cleared with the minorily. Additionally, a provision pertaining to the
NSF nstwork, which | will momentarily explain, has been added to the
mark-up vehicle.

Consistent with the goals of both H.R. 2836 and N.R. 3608, the
amendment before us establishes a “National Advanced Scientific and
Technical Education Program,” which will provide grants to strengthen
the scientific and technical education capahilities of associate-degres
granting colieges in areas where comparable NSF grants have made
proven confributions to undergraduate education.

Another provision establishes "National Centers of Scientific and
Technical Education” among two-year colieges. The amendment
authorizes NSF to designate as many as ten Centers through a

1
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competitive, merit-based appiication process. Becauss of concems
expressed by the smaller two-year collegas, we have removed from each
of the grant programs the requirement contained in H.R. 2936 for
matching funds to be provided as a condition of receiving a gramt. The
amount of the grantse's contribution s at the discretion of the Nationa!
Science Foundation. The emphasis in the bill has been refocused from
direct support for training programs at two-year collegss to reliance upon
traditional NSF methods of improving scientific and technical education.

The consensus refiected in the amsndment bullds upon initiatives
already being underiaken on a small scale by the NSF. 1t is our intention
that the authorization level of $35 milfion in each of fiscal years 1982 and
1993, from previously authorized funds, will not interfere with the NSF's
existing undergraduate programs in math and science. We believe the
requested funding leve! for the National Scisnce Foundation should be
adequate to accommaodate both the NSF's undergraduate programs and
the new initiatives for two-year colleges. | am pleased that wa have been
abls to reach an agresment with the minority on the content of the
substitute amendment, and | would fike to express my thanks to the
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gentisman from Califomnia, Mr. Packard, and to his fine staff for their
coocparation and support, which has enabled us to make %:e progress
rapmenbdby@y‘smmkw.

The mark-up veticle also includes a provision to corect a problem
identified at the Subcommittes’s March 12th hearing on the managemsnt
of the NSFNet. The testimony at the hearing supported dropping an NSF
policy which imposes unnsaded controls on traffic traveling on the
NSFNet backbone. NSF stated that the policy is required by the NSF
enabling statute. The mark-up vehicie modifies the NSF Act of 1950 to
remove this requiremsnt.
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Mr. BoucHznr. I hear no questions.

wﬁ;&hﬁmamendmgntswamendmentinthenatmofamb-

Mr. PacgARp. Mr. Chairman?

Mr. Boucsgr. The gentleman from California?
Mr. Pacrarp. Mr. Chairman, I simply wish to amend the title.
The amerdment will read as fo

»

"AbilltoestablishpmsramsattheNationalSdeneemedaﬁon
to strengthen and improve the scientific and technical education
capabilitiesofaasociab&degmgranﬁngcollegm,andforotherpuh

poOses.
[The amendment offered by Mr. Packard follows:}
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AMENDMENT I OMR. PACKARD)

Amend the title of the bill to read:
'Aﬁhmmhﬁﬁwmmmm&mmm&nmm

and improve the scientific and techmical education capabilities of
associate-degres granting colleges, and for other purposes.”
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Mr. BoucHER. Is there discussion on the amendment offered by
themgentleman f]'rom California?
0 response.
Mr. Boucuxr. The Chair hears none.
The question occurs on the amendment. Those in favor, say aye.

Chorus of
%ﬁr. Bovcufn..w'l‘;wse opposed, no.

[No response.) . .

Mr. Boucnzr. The ayes have it and the amendment is agreed to.

Are there further amendments to the amendment in the nature
of [?q mbstitnte?]

0 response.

Mr. Boucugr. The Chair hears none.

The Chair will recognize the gentleman from Indiana.

Mr. Rogmer. Mr. Chairman, I move adoption of the amendments
to H.R. 2936.

Mr. Boucner. The question is on the motion of the gentleman.
All those in favor will say aye.

{Chorus of ayes.)

Mr. BoucHer. Those opposed, no.

{No response.} . )

Mr. Boucszr. The ayes have it and the motion is agreed to.

The Chair recognizes the gentleman from California.

Mr. PAcarp. Thank you, Mr. Chairman.

To complete this action today, I move that the subcommittee
report the bill as amended, and further I move to instruct staff to
prepare the subcommittee report and to make any necessary tech-
nical and conforming amendments, and that the Chairman take all
necessary steps to bring the bill before the full committee for con-
sideration.

Mr. BoucHer. The question—is there discussion on the motion?

[No response.] _

Mr. Boucser. The question is on the motion of the gentleman
from California. Those in favor will say aye.

[Chorus of ayes.]

Mr. BoucHzz. Those opposed, no.

[No response.]

Mr. BoucHER. The ayes have it and the motion is agreed to.

There being no further business to come before the subcommittee
today, with the thanks of the Chair to the members, this markup
session is adjourned.

[Whereupon, at 9:50 a.m., the subcommittee adjourned, to recon-
vene at the call of the Chair.]
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FULL COMMITTEE MARKUP OF H.R. 2936, THE
SCIENTIFIC AND TECHNICAL EDUCATION ACT
OF 19892

THURSDAY, APRIL 2, 1992

U.S. House or REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The committee met, pursuant to recess, at 10:10 a.m. in room
2818, Rayburn House Office Building, Hon. George E. Brown, Jr.
[chmrman of the committee] presiding.

The CHamman. Now we will turn to the Scientific and Technical
Education Act of 1992, H.R. 2936.

I think we are all familiar with that legislation. I have a brief
opemng statement which I will ask to be inserted in the record at
this point.

[The prepared statement of Mr. Brown follows:]

{199)
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OPENING STATEMENT BY THE
HONORABLE GEORGE E. BROWN, JR. (D.CA)
ON THE MARKUP OF H.R. 2936,

ThiE SCIENTIFIC AND TECHNICAL EDUCATION ACT
OF 1992

April 2, 1992

THIS MORNING, THE COMMITTEE WILL CONSIDER
H.R. 2938./ THE “SCIENTIFIC AND TECHNICAL
EDUCATION ACT OF 1992, WHICH WAS REPO;iTED ON
MARCH 18, 1992 BY THE SUBCOMMITTEE ON SCIENCE.

THIS LEGISLATION WAS ORIGINALLY INTRODUCED
BY A FORMER MEMBER OF OUR COMMITTEE, THE
GENTLEMAN FROM NORTH CAROLINA, MR. PRICE, AND
ALSO REFLECTS THE CONTRIBUTIONS OF THE
GENTLEMAN FROM NEBRASKA, MR. HOAGLAND, WHO
INTRODUCED SIMILAR LEGISLATION. WITHIN OUR

1

| 235
ERIC

Full Tt Provided by ERIC.



201

COMMITTEE, H.R. 2936 WAS REFERRED TO THE
SUBCOMMITTEE ON SCIENCE AND TO THE
SUBCOMMITTEE ON TECHNOLOGY AND
COMPETITIVENESS. 1 WOULD LIKE TO THANK THE
GENTLEMAN FROM NORTH CAROLINA, MR. VALENTINE,
FOR HIS HARD WORK ON THIS BILL. THE TECHNOLOGY
AND COMPETITIVENESS SUBCOMMITTEE HELD
HEARINGS AND REPORTED THIS LEGISLATION LAST
NOVEMBER. THE GENTLEMAN FROM NORTH CAROLINA
HAS BEEN MOST HELPFUL IN WORKING TO REACH THE
CONSENSUS ON H.R. 2936, AND | WANT TO
ACKNOWLEDGE HIS CONTRIBUTIONS.

THE GENTLEMAN FROM VIRGINIA, MR. BOUCHER,
HAS TAKEN A LEADING ROLE IN FORGING THE

236
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COMPROMISE ON THIS LEGISLATION, AND | WOULD
LIKE TO COMMEND HIS LEADERSHIP ON THIS ISSUE.
| WOULD ALSO LIKE TO ACKNOWLEDCE THE HARD
WORK AND COOPERATION ON THIS BILL BY THE
GENTLEMAN FROM CALIFORNIA, MR. PACKARD,
RANKING MEMBER OF THE SCIENCE SUBCOMMITTEE,
THE GENTLEMAN FROM FLORIDA, MR. LEWIS, RANKING
MEMBER OF THE TECHNOLOGY AND
COMPETITIVENESS SUBCOMMITTEE, AND THE
GENTLEMAN FROM PENNSYLVANIA, MR. WALKER.

TWO-YEAR COLLEGES HAVE BECOME A MAJOR
FORCE IN AMERICAN HIGHER EDUCATION OVER THE
PAST THIRTY YEARS. THERE ARE APPROXIMATELY 5
MILLION STUDENTS ENROLLED IN TWO-YEAR
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COLLEGES, REPRESENTING 43 PERCENT OF ALL
UNDERGRADUATE STUDENTS IN THE UNITED STATES.
APPROXIMATELY 30 PERCENT OF THESE STUDENTS
WILL TRANSFER TO FOUR-YEAR COLLEGES AND
UNIVERSITIES.

TWO-YEAR COLLEGES ARE PARTICULARLY
IMPORTANT AS A POTENTIAL SOURCE OF FUTURE
SCIENTISTS AND ENGINEERS, AND AS A SOURCE OF
RETRAINING FOR “NONTRADITIONAL STUDENTS®
ALREADY IN THE WORKFORCE. THE LEGISLATION WE
ARE CONSIDERING WILL STRENGTHEN AND IMPROVE
SCIENCE AND MATHEMATICS EDUCATION AT TWO-
YEAR COLLEGES, AND | URGE MY COLLEAGUES TO
SUPPORT H.R. 2936.
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The bill before us today authorizes §38 milion in each of fisca) years 1892 and
1843, fram funds previcusly authorized to be appropristed, for the estabiishment of new
NSF pregrams fo bensft two-ysar collsges:

1. The "Nationai Advanced Scisntific and Technical Education Frogram* wil
provide grants rslying upon tradiionasl NSF methods such as the
dovelopment of mods! instructional programs, the development of facully
and instructors in advanoced technclogy fisids, the dsveiopment and
dissemination of mods! instructional materials, the purchase or lease of
state-ofho-art instumsntation, and the estabfishment of parmsrship
srrangements batwesn two-year oclleges and the private ssctor:

2  The "National Cemers of Sclentific and Technicsd Echeeation® progam
authorizes NSF to designaote as many as tan centers which will ssyve as
clearinghousas and modals for the banoft of both two-ysar and secondary

schoois;

3. "Outreach grants” will gssist two-ysar colleges in forming partnerships with
four-year acadamic instiutions to faciitats student transfers; and

4, *‘Parnsrship grants® will ensbie two-year colleges to work with secondary

23




schools in their region 10 iMprove the science and mathematics sills of
students who wil be sttsnding two-year colsges.

For sach program, grants wil be awarded on a competiive, merit basis o

assocate-dsgres-granting colieges that will make contributions, in cash or in kind, foward
the cost of the programs.

This legisiation bufids upon inltistives being undortalaan by the NSF on a very small
scals. Last yamr, NSF provided $3.35 Millon in grnu$9 to associate-cegrees-graniing
collages. We beleve NSF's budgst is adequate to allow for enisrgement of the NSF rale
in Improving scisnce and mathematics sducation at two-year collages, without interfering
with the NSF's existing undsrgradusts programs.

The legisiation aiso includes @ provision to cosmect 8 problsm identified &t the
Subcommiltes's March 12 hesring on the management of the NSFNest. The testimony at
the hearing supportad dropping an NSF policy which imposss unneadad controls on
traffic travaiing on the NSFNet backbone. NSF statsd that the policy is required by the
NSF ensbing statute. The legisiztion modifies the NSF Act of 1850 to remowe this
raquirement.
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Mthenimtheirmienceandtechnologypmgramswmmmunity
colleges throughout the United States.
Ifmmmhermquestsafuﬂerexplmﬁonorhasanyquesﬁons
aboutthismateﬁal,lwillaskthestaffmgiveamomelaborate
mhmﬁonmtherthanmdingmystaﬁament.ﬁowam,lwﬂlask
Mr. Walker for any statements he might wish to make about the

leﬁsﬁm.
. WALKER. Thank you, Mr. Chairman. I am pleased to support
this bill. Community colleges educate and train a sizeable portion
of American students, and especially older and poorer students,
These colleges should be full participants in the Federal efforts to
improve undergraduate education.

I say, I do support the bill. I ask unanimous consent that my
entire text be put in the record.

[The prepared statement of Mr. Walker follows:)
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Hon. Robert S. Walker

Full Committee Markup of H.R. 2936
Technical Education and Training Act of 1991

April 2, 1992

Mr. Chairman, I am pleased to be able to support this bill
today. Coramunity colleges educate and train a sizeable
proportion of American students, especially older and poorer
students. The colleges should be full participants in federal

efforts to improve undergraduate education.

This bill should increase educational opportunities at
community colleges without being fiscally irresponsible or
distorting the mission of the National Science Foundation
(NSF). I want it thank Mr. Price, Mr. Boucher, and Mr.
Packard for negotiating a consensus version of this measure.
Th= current bill focuses support on the most effective means of
enhancement such as curricula and teacher development and
various partnerships wi‘h the four-year colleges, high schools,
and the private sector. The substitute to H.R. 2936 also limits
programs to those within NSF's mission, provides f unding out of
existing authorizations, and requires matching funds from the

institutions.
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The Committee report eliminates my remaining concerns by
. specifying that these new programs will not be funded at the
ex, .nse of NSF’s existing undergraduate efforts, and will not
extend NSF funding to any new uses such as tuition or faculty

salary subsidies.

The bill strikes the proper balance between our
commitment to upgrade the nation’s workforce and to constrain

the role of the federal government.

I feel obliged to mention that NSF is opposed to the bill
based on the fact that they already have sufficient authority to
achieve its goals. I had submitted an amendment in an effort to
remove their opposition, but the Administration is not able to
commit at this time. In light of that, and the fact that I feel
the legislation does no budgetary harm and has ptllicy benefit, 1
will not offer the amendment and urge the Comréittee 1o

report the bill.

Thank you, Mr. Chairman.

ENTe 243




209

Mr WaLxER. I do feel obliged to mention that NSF is opposed to

biﬂbmdonmefncttmtmeythinktheyalmadyhavesum-
toachmvmtagoa]s.

tted an amendment in an effort to remove their op-

N
t at t as solving

and&efactlfeeltﬁn does no harm and has

statement. 1 appreclate it very much.

There are no other members of the appropriate subcommittees
here, but Mrs. Lloyd—

Mrs. Lioyp. Mr. Chairman, I would like to support this bill, and
:ll;k;sun.ammouseonsentthatmymwment appear in the record at

point.
The CHAIRMAN. Without objection, that will be ordered.
[The prepared statement of Mrs. Lioyd follows:]

. Q T 244




210

OPENING STATEMENT HON. MARILYN LLOYD
H.R. 2936

APRIL 1, 1992

MR. CHAIRMAN, | WANT TO CONGRATULATE YOU AND
CHAIRMAN BOUCHER OF THE SCIENCE SUBCOMMITTEE FOR
BRINGING H.R. 2036, THE SCIENTIFIC AND TECHNICAL
EDUCATION ACT OF 1992 BEFORE THE COMMITTEE. THE BILL
ADDRESSES PROGRAMS IN SCIENCE AND TECHNICAL
EDUCATION THAT | BELIEVE HAVE BEEN NEGLECTED IN
RECENT YEARS. A PARTICULAR CONCERN OF MINE HAS BEEN
THE NEED TO STRENGTHEN COMMUNITY COLLEGE
PROGRAMS IN TECHNICAL EDUCATION AND TRAINING.

OUR COMMITTEE HAS FREQUENTLY HEARD CONCERNS FROM
THE SCIENTIFIC COMMUNITY REGARDING THE DECLINE IN THE
QUALITY OF SCIENCE AND MATHEMATICS AT ALL LEVELS IN
OUR EDUCATION SYSTEM. THIS DECLINE HAS REACHED
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SERIOUS PROPORTIONS, AND | BELIEVE STEPS MUST BE
TAKEN NOW TO ENSURE THAT WE HAVE A WORK FORCE
THAT IS QUALIFIED TO MEET THE TECHNOLOGICAL DEMANDS
OF THE FUTURE.

INTERNATIONAL STUDIES AND REPORTS INDICATE THAT THE
UNITED STATES IS FAR BEHIND MOST OTHER IHDUSTRIAI.IZED
NATIONS IN EDUCATING STUDENTS IN SCIENCE AND
MATHEMATICS. THE TECHNICAL BASE PRODUCED BY OUR
EDUCATIONAL INSTITUTIONS IS A CRITICAL. COMPONENT OF
OUR NATIONAL COMPETITIVENESS. IF WE ARE TO COMPETE
INTERNATIONALLY AND PROVIDE OUR CITIZENS WITH THE
WELL PAYING HIGH TECHNOLOGY JOBS, WE MUST PROVIDE
THE COMMENSURATE QUALITY OF EDUCATION.

1 BELIEVE THAT THE ASSISTANCE PROVIDED TO COMMUNITY
COLLEGES IN THE LEGISLATION TO ENHANCE THEIR SCIENCE
AND TECHNICAL PROGRAMS HAS BEEN SORELY LACKING.

THE COMMUNITY COLLEGE PROVIDES A MUCH-NEEDED
SUPPLEMENT TO OUR FOUR YEAR INSTITUTIONS. PROVIDING
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ASSISTANCE THROUGH A GRANTS PROGRAM FROM THE
NATIONAL SCIENCE FOUNDATION WiLL ENABLE OUR LOCAL
TWO YEAR INSTITUTIONS 10 ENe.ANCE QUALITY EDUCATION
PROGRAMS. THE PROGRAMS WILL HELP US TO PROVIDE THE
HIGHLY SKILLED TECHNICIANS NEEDED TO MEET OUR
FUTURE ECONOMIC ASPIRATIONS.

I FULLY SUPPORT THE LEGISLATION AND APPLAUD THE
EFFORTS OF THE COMMITTEE TO MCVE THE BILL
FORWARD.
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The CHairmaN. Without objection, the bill is considered as read
and open for amendments. 1 would ask unanimous consent that the
bill as reported by the subcommittee be considered as the original
text for the purpose of markup.

[No response.]

The CHAmmMAN. Hearing no objection, it is so ordered.

1 might also indicate that the chairmen of the respective subcom-
mittees, who unfortunately had other business this morning and
could not be here, I am sure have statements which I would like to
ask unanimous consent be inserted in the record at this point.

[The prepared statements of Mr. Boucher, Mr. Packard, and Mr.
Valentine follow:]
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OPENING STATEMENT

BY
THE HONORABLE RICK BOUCHER (D-VA)
ON THE MARK-UP OF H.R. 2936

APRIL 2, 1992

This morning the Committee on Science, Space, and
Technology will consider H.R. 2936, the "Scientific and
Technical Education Act of 1992.»

Two-year colleges have become a major force in
American higher education over the past thirty years.
There are approximately 5 million students enrolled in
two-year colleges, representing 43 percent of all
undergraduate  students in the United States.
Approximately 30 percent of these students will transfer to

four-year colleges and universities.

Two-year colleges are particularly important as a
potential source of future scientists and engineers. These
institutions face some mnnique problems in delivering
quality education to their studen:s. Some faculty are not
well trained, have heavy teaching loads, and work in an

environment where laboratory facilities and equipment are

1 .
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often outmoded and expensive to upgrade.

The National Science Foundation is already providing
assistance on a very small scale to two-year colleges.
Last year, the NSF provided $3.35 million in grants to
associate-degree-granting colleges. We believe that the
NSF budget is adequate to allow for a substantial
enlargement of the NSF role in improving science and
math education at two-year colleges, without interfering

with the NSF’s existing undergraduate programs.

The bill before us today authorizes $35 million in each
of fiscal years 1992 and 1993, from funds previously
authorized to be appropriated, for the establishment of new

NSF programs to benefit two-year colleges:

1. The "Nationai Advanced Scientific and Technical
Education Program® will provide grants relying upon
traditional NSF methods such as the development of
model instructional programs, the development of facuity
and instructors in advanced technology fields, the

uevelopmert and dissemination of model instructional
2
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materials, the purchase or Jease of state-of-the-art
instrumentation, and the establishment of partnership
arrangements between two-year colleges and the private

sector;

2. The "National Centers of Scientific and Technical
Education” Program authorizes NSF to designate as many
as ten centers which will serve as clearinghouses and
models for the benefit of both two-year colleges and

secondary schools;

3. "Outreach Grants" will assist two-year colleges in
forming partnerships with four-year academic institutions

to facilitate student transfers; and

4. "Partnership Grants" will enable two-year colleges
to work with secondary schools in their region to improve
the science and math skills of students who will be
attending two-year colleges.

For each program, grants will be awarded on a

competitive, merit basis to associate-degree-granting

3
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colleges that will make contributions, in cash or in kind,

toward the cost of the programs.

The consensus reflected in the bill before the
Committee today builds upon -initiatives already being
undertaken by the NSF, and emphasizes traditional NSF
methods of improving scientific and technical education. |
believe the legislation reported by the Subcommittee on
Science will strengthen and improve the science and math
education at two-year colleges, and urge my colleagues to

support it.

The legislation also includes a provision to correct a
problem identified at the Subcommittee’s March 12th
hearing on the management of the NSFNet. The
testimony at the hearing supported dropping an NSF
policy which imposes unneeded controls on traffic traveling
on the NSFNet backbone. NSF stated that the policy is
required by the NSF enabling statute. The legislation

modifies the NSF Act of 1950 to remove this requirement.
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STATEMENT OF
THE HONORABLE RON PACKARD
FULL COMMITTEE MARKUP
HR 2936, SCIENTIFIC AND TECHNICAL EDUCATION ACT OF 1992
10:00 AM, 2318 RHOB
APRIL 2, 1992

This bill represents a consensus that was worked out with the
Chairman of the Science Subcommittee, Mr. Boucher, and the Ranking
Republican of the Full Committee, Mr. Walker, as well as Mr. Price,
Mr. Hoegland and the Members of the Technology and

Competitiveness Subcommittee.

The emphasis in the bill has been shifted from support for
training programs at two-year colleges to improvement of scientific
and technical education which is the expertise of the National Science

Foundation.
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Due to the changes that were made in the bill before the Science
Subcommittee markup, | am happy to say that | am a cosponsor of
th's legislation.

Two-year colleges play an intricate role in the education of this
nation’s undergraduates especially since they represent the place where
nearly one-half of all college students will take their introductory

college math and science classes.
It is my hope that this legislation will help to facilitate the

snhancements needed in scientific and technical education at two-year

colleges.
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MARK-UP STATEMENT
COMMITTEE ON SCIENCE, SPACE,
AND TECHNOLOGY
THE HONORABLE TIM VALENTINE (D-NC)
APRIL 2, 1992

H.R. 2936

Mr. Chairman, I strongly support the legislation
before us today, H.R. 2936, the Scientific and

Technical Education Act of 1992,

ERIC

Full Tt Provided by ERIC.



221

As you know, on October 31st, 1991, the
Subcommittee on Technology and Competitiveness
marked-up the original version of this bill, called
the Technical Education and Training Act of 1991,
introduced by my good friend and colleague, Mr.
David Price.

I am pleased that the Science Subcommittee
also reported this important legislation, and it is

now before the full Committee.

ERIC

Full Tt Provided by ERIC.



We continue to hear testimony that we must
provide an alternative to underemployment for
individuals who choose not to pursue a four year
college degree. Today, forty-two million people
are employed in jobs that require a significant
amount of training beyond a basic education, but
not a four year degree. Unfortunately, the
American system of education works poorly for
many of these people. Today’s system does not
permit efficient articulation between education
levels and does not adequately blend work-based or
technical subject matter with the more traditional

core programs of study in the basic sciences.



This legislation is a start towards improving the
scientific and technical education for the large
number of Americans who want to acquire the
skills that will lead to good-paying careers, but who

are not pursuing a baccalaureate degree.
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Our educational infrastructure must be
improved in a way that produces quality graduates
who are able to contribute to the high technology
work place. I urge my colleagues to support this
legislation. The realities of the international

economy and global competition require it.
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The CHAIRMAN. I'd be glad to recognize Mr. Thornton.

Mr. THORNTON. Thank you, Mr. Chairman.

As a member of the subcommittee, I would like to report that
these matters came forward after complete, comprehensive hear-
ings and represented a strong bipartisan approach within the sub-
committee, led by Mr. Boucher. I hope that this will be adopted ex-
peditiously in full committee so that it can move forward.

The CHAIRMAN. Thank you very much, Mr. Thornton.

Are there any additional amendments to the bill?

[No response.]

The CHAIRMAN. If not, it is in order for a motion to report the
bill, and the Chair recognizes Mr. Walker.

Mr. WaLkER. Mr. Chairman, I move that the committee report
the bill, H.R. 2936, as amended, or as not amended, and to instruct
the staff to prepare the legislative report, to make technical and
conforming amendments, and that the Chairman take all necessary
steps to bring the bill before the House for consideration.

T};e Cuairman. You have heard the motion. Is there any discus-
sion?

{No response.]

The CoAIRMAN. If not, the Chair will put the question. All those
in favor, signify by saying aye.

[Chorus of ayes.]

The Crairman. Opposed, no.

[No response.]

The CHAIRMAN. The motion is agreed to and the bill is reported.
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REPLY OF
SAM VILLAREAL
TEXAS ENGINEERING EXTENSION SERVICE
TEXAS A&M UNIVERSITY SYSTEM
NOVEMBER 27, 1991

My name is Sam Villareal, i have been involved with TEEX (Texas Engineering Extension
Service), a technical training agencv, for the past several years, TEEX is a part of the Texas
A&M University System. In particular, 1 have been involved in a strong partnership between
TEEX and several of the major semiconductor manufacturers of Texas, My activities at TEEX
comrespond 1o the second stratum of the TEP described below. 1 met briefly with Jeff Ellison
on Monday, November 18, to discuss training issues surrounding this legisluion and was also
present at the hearings on November 19. These conversations compel me W offer a reply. |
believe tbe comments 1 offer represent a consensus of the Texav TEEX partnership.

The proposed bill would enact legislation to strengthen the educational base in advanced
technologies at community colleges. By promoling partnerships between community colleges and
industry, the bill would provide for the development of a model curriculum tailored to meet the
training needs of the nation's major industries.

My primary concern with this legislation is the actual impact it seems likely 10 promote. First
of all it would weaken the quality of the overall technical educational system. Second, the
accredited curricula of community colleges are not the best vehicle for the specific training needs
of industry. And third, if the accredited curricula are the bill’s main focus, then the measure
would have no real impact on the work force until well into the 21st centufry.

First of all, consider the effect of H.R. 2936 and H.R. 3606 on what is known as the technical
training and education pyramid (TEP). The TEP is shown in the diagram below.

This pyramid is comprised of three major strata, technical education, general technical training,
and specific technical training. Technical education serves as a broad knowledge base upon which
more specific traimng programs are buill. The educatiunal base of the platform is relatively
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stable and generalized. while the apex is more volatile and specific. More stable institutions such
as community colleges n -mally provide the general educational base of the pyramid. Industry
itself must provide the more job-spevific, technical training required at the apex.

‘The problem facing the nation at present is that a wide gap has opened up between the poinl
where technical education ends and industry training begins. The type of training called for is
that of the second stratum, g meml chnical training. The measure allempls 10 narrow this gap
by promoting cooperation tctween community colleges and industry and by tailoring the
accredited curricula of community colleges to meet industry needs. The bill assumes that general
technical lraining. that of the sevond stratum, can be provided by com:nunity colleges. This plan
is flawed on several accounts.

The techvical education base of the pyramid, as previously stated, is relatively stable in
comparison to the apex. While the specific training needs of industry change on a yearly basis,

o
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more generalized technical education needs might change every ten years. By miloring the
curricula of community colleges to the specific tralaing needs of industry, the measure would
introduce volatility into the institutions which should provide the general knowledge base. This
would weaken the foundation of the overall structure because technicians would not receive the
general education they need 85 a base upon which to build. This knowledge base must remain
relatively stable before *ve can ever hope build on it. Otherwise we shall create technicians who
can repair ome brand of equipment but not another. They will not reccive the necessary
edmﬁmulbacl&gmund.

If we begin changing what should be a more stable curriculum to meel current industry needs,
then we substantially weaken the educational base which serves as a foundation. Resources must
be put into organizations designed 1o provide training within the second stratum of the pyramid
and not those organizations which establish the base. As written, the legislation does not
distinguish between accredited curricula and non-accredited, continuing-education curricula. This
compounds the onfusion between education and training, between the stable base of the TEP and
the more volatite and responsive second stratum. The emphasis of the legislation must be re-
written to clarify these distinctions and ensure that both needs are adequately mel.

Furthermore, because the community colleges comprise a stable base, they will not be able to
keep pace with the demands of changing technology. On the average, the modern technological
environment undergoes a complele transformation every five years or so. Because of this fact
junior colleges could never hope 1o modify their accredited curricula fast enough to meet the
developing needs of industry. At present it takes two to three years for an institution 10 receive
accreditation for a new curriculum. By this time industry noeds will have changed, and the new
curricutum will be obsolete. Industry needs a sensitive and responsive partner which can provide
the training solutions needed for a rapidly changirg technological environment. Junior colleges
have an important function in that they provide a stable educational base, but they will never be
able to provide the training solutions necessary for the rapid technological advances of the 21st
century. Even if they could provide this service. that would only result in a substantial
weakening of the educational pyramid,
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vehicle for the type. of training needed. Since BS% of the work forve in the year 2000 is afready
mhj&,@ylﬁ%d&smtﬁuwhhyw“myumwmm
legistation. At the present rate it would take approximately twenty years before the propased
mmmummammmmmmm In twenty years America
will have lost the race. mmm%h%d&ﬁ!Mmkﬁ.A
mmmmmmzssmmmammam

These views are strongly supported by represeatatives of the Texas semiconductor industry,
Ammmsnmm.lmxmmummwlmwmm.
MmlmmmmﬁmﬁmehmmMAmmdM&m
Sematech, Iwmm&miwmﬁmﬁmﬂmMMWmﬂm.

Sincerely,

Samuel S. Villareal
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December 11, 1991

_ Honorable Rick Boucher
Chairman, House Science Subcommittes
2319 Rayburn Building
washington, D.C. 20515

Dear Mr. Chairman:

on bahalf of the Engineering Education Coalition, a sulti-
society group dedicated to the support of engineering education
and research, I write to express our views on HR 2936, the
Technical Education and Training Act of 1991, introduced by Rep.
David Price. We ask that this letter be made part of the
Subcommittee‘s hearing racord on this legislation.

The Engineering Education Coalition consists of the American
Society for Engineering Education (ASEE) and its Engineering
Daans Council, the National Association of State Universities and
tand Grant Colleges (NASUIGC) and the National Society of
Professional Engineers (NSPE).

U.8. aconomic competitiveness depends on a highly skilled
technical workforce--from technicians and technologists to
professional and ressarch engineers. While the nation has
created an outstanding system for educating those aiming for
advanced degrees, it has focused less attention on technicians
and technologists. Yet thase occupations are a vital 1link in
both upgrading the nation’s manufacturing capabilities and in
providing meaningful technical employment for a broad group of
talented individuals.

For that reason, the Engineering Education Coalition
vwelcopes congressional efforts to initiate and coordinate federal
support for advanced technician programs. We also believe that
the National Science Foundatien, in conjunction with other
federal agencies, can provide valuable leadership in this area.
NSF cap be a catalyst for improving curricula and instruction and
for stimulating academic intersst in these advanced technical
occupations.

In our view, HR 2936, as approved by the Technology
Subcommittee, delinsates an appropriate role for the Foundation
in this area. This includes curriculum improvement, faculty
developmant, personnel exchange with industry and government
agencies, purchase of instrumentation and dissemination of
instructional materials. All of these are activities which the
Foundation currently funds. In addition, theras is value in
funding outreach activities to the high schools and promot ing
articulatien with four-year schools.
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We ara concerned, however, that these new focused programs
would be funded at the expense of existing NSF undergraduate
education programs. As you know, the authorization total for the
advanced tachnician programs would be $50 million, or just about
equal to the current funding for the entire NSF Unde aduate
Education Division. If advanced technician training is added to
the NSF mission, it should be supported with supplemental funds
and not simply added on as an unfunded task.

The existing undegraduate education programs are addressing
an important need and are already underfunded. We believe it
would be a grave mistake to disrupt these programs in order to
fund new ones.

Accordingly, we hope that if HR 2936 becomes law, its
advocates will commit themselves to supporting increased
appropriations for the Foundation, including for the existing
undergraduate education programs, as wall as for the advanced
technician prograss.

Thank you for your consideration of our views. Please
contact me if there are any guestions.

Sincerely, .
V.—Dldmi&

V. pavid VandeLinde
Coalition chair

Dean of Engineasring
Johns HoPkins University

cec:  Frank Huband, ASEE
Ann Leigh Speicher, ASEE
Martin Jischke, University of Missouri-Rolla
Gerald Roschwalb, NASULGC
David Waugh, University of South Careolina
Donald Weinert, NSPE
Robert Reeg, NSPE

ABEE is a membership society of 10,000 engineering faculty
members, as well as colleges of engineering and technelogy and
engineering-oriented companies.

NBPE is a professional society representing 75,000 professional
enginesrs in industry, education, private practice, construction
and government,

NABULGC is a higher education association whose member public
colleges and universities graduate 70 percent of the pation’s
engineers and perform 70 percent of the nation’s university-based
engineering research.
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SUBCOMMITTEE REPORT
TECHNICAL EDUCATION AND TRAINING ACT OF 1991

[To accompany H.R. 2916]

The Subcommittee on Technology and Competitiveness of the
Committee on Science, Space, and Technology, to whom was
referred the bill (H.R. 2936) to authorize appropriations to
the National Science Foundation to carry out an advanced
technical aducation and training program under which
accredited associate-degree-granting colleges, using matching
non-Federal funds, are authorized to provide educational
training in technical competencies in strategic fields, and
for other purposes, having considered the same, report
favorably thereon and recommend that the bill do pass.

HISTORY OF SUBCOMMITTEE ACTIVITIES

H.R. 2936 was introduced by Representative Dawvid Price on
July 17, 1991. The bill was referred jointly to the
Committtee on Science, Space, and Technology and the Committee
on Bducation and Labor. Within the Committee on Science,
Space, and Techmology, referral was made to the Subcommittee
oni'x‘echnology and Competitiveness and the Subcommittee on
Science.

On September 17th, the Subcommittee held a legislative
hearing on H.R. 2936, the "Technical Bducation and Training
Act of 1991," (Mr. Price, D-NC) and H.R. 3507 {pnot numbered at
the time of the hearing) the *"American Industrial Quality and
Training Act of 1991," (Mr. Valentine, D-NC)., Mr. Price’s
rill focuses on strengthening community college programs of
technical education and training through the authorization of
a new program at the Natiopal Science Foundatiom. Mr.
valentine’s bill addresses U.S. industrial competitiveness
through the creation of training programs tied directly to
private sector firms. Both bills strive to strengthen the
nation’s training infrastructure amxi ensure that the proper
information is collected for further policy development,
review, and oversight.

As stated in the hearing charter, the purposes of this
hearing were the following:

1.To examine the role that the federal government should
play in issues of workforce training and technical
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education and how these ispues affect U.S. industrial
competitivenesgs.

2.To gather expert opinion on H.R. 2936, *The Technical
Education and Training Act of 1991* and H.R. 3507, "The
American Industrial Quality and Training Act of 1991* ig
order to aid in Subcommittee legislative deliberations.

The testimony summarized bslow addresses H.R. 2936,

Witnesses made the point that the federal government
should play an enabling or catalytic fumctiom in supporting
worker training and technical education. Thus, it ghould
focus on infrastructure building or those efforts that will
enable further program development to flourish at the state
and local levels or within the private sector. The
Subcommittee heard near universal support for H.R. 2936.

The Subcommittee heard from Representative David Price who
testified on behalf of his own bill. Mr. Price stated that
his legislation would substantially upgrade the ability of
commurity and technical colleges to train students in
technical disciplines. He recommended an authorization level
of §45-50 million for the coming fiscal year. The bill also
places emphasis on encouraging non-traditional student
enrollments.

Dr. Luther S. Williams, Assistant Director for Bducation
and Human Resources, represented the National Science
Foundation and testified that the bill is conceptually very
~aund. He opposed the actual bill, however, stating that the
NSF already has the authorization to pursue such programs and
therefore the bill was unnecessary. Since testifying and in
response to Mr. Valeantine’'s request, the National Science
Foundation has submitted documentation of their claim.

Ms. Martha Quesada, Team Member, New United Motor
Manufacturing (NUMMI), discussed the legislation from the
perspective of a front-line auto worker who is employed by a
campany that places substantial emphasis on traiming. she
particularly liked the fact that H.R. 2936 emphasizes
non-traditional students.

Dr. Anthony Carnevale, Vice President and Chief Rconomist
for the American Society for Training and Development,
emphagsized the need for the federal government to place
emphasis on enabling a wide range of businesses to compete
rather than focusing on narrow efforta.
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Mr. James Schwars, President of Cmni-Circuits, Inc., spoke
about his relationship as a supplier to Motorola. He also
spoke about hie Qifficulty in finding skilled workers. He
praised H.R. 2936 but stated thar H.R. 3507 more closely fit
his needs.

Dr. David Pierce, President of the American Association
for Community and Junior Colleges, testified that federal
authority for technical education has become fragmented.
There are too many federal agencies are involved.

In addition to the witnesses listed above, written
testimony for the official record was requested fram Robert W.
Scott, President of the North Carolina System of Community
Colleges, Secretary of Bducation Lamar Alexander, Under
Secretary of Commerce for Technology Robert M. White, and
Secretary of Labor Lynn Martin.

Robert Scott testified that passage of H.R, 2936 is
important to community colleges as well as the nation’s
industrial complex. He testified strongly in support of the
Qutreach and Partnership Grants section of the legislation.

Sacratary Alexander testified that he supported most of
the goals of the bill. However, he felt that the proposals
duplicated many of the activities suthorized under the Adu.i.
Bducation Act, the Carl D, Perkins Vocational and Applied
Technology Education Act, and the Job Training Partnership
Act. He did include in his testimony that the concepts
underlying the proposals were sound.

Under Secretary White deferred to Luther Williams on H.R.
2936 and focused his testimony on H.R. 3507. Assistant
Sscretary Jones 3lso stated that the Department of Labor
supported the goals of H.R. 2936, but the Department felt that
the legislation was duplicative.

On the bapis of suggestions made by witnesses at the
hearing. by testimony submitted for the record, and by
discussions with other incerested groups, the Subcommittee on
Technology and Competitiveness developed a substitute
amepdment to H.R. 2936. The amendment in the nature o€ a
substitute gave mors discretion to the National Science
Foundation in developing the programs authorized by H.R. 293s6.
The Subcommittee on Technology and Competitiveness ordered
reported the substitute offered by Chairman valentine on
October 31, 1951.

SECTION-BY-SECTION EXPLANATION OF THE BILL
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SECTION 1, Short Title

This Act may be cited as the "Technical Education and
Training Act of 1991.°"

SBCTION 2, Findings

The findings explain that the United States is at a
disadvantage in the global economy because the American
workforce is not adequately trained for the technolegically
advanced modern workplace. The improvement of ocur workforce's
Productivity and our intermational eceonocmic positi=n depend
upon the substantial upgrading and coordination of our
educational efforts in science. mathematics, and technology,
especially at the associate degree level. The National
Science Foundation’s traditiomal role in developing model
curricula, disseminating instructional materials, enhancing
faculty development, and stimulating partnesrships between
educational institutions and industry, makes an enlarged role
for the Poundation in technical education and trainiang
particularly appropriate.

SECTION 3, Technical Bducation and Training

This secton establishes three program within the National
Science Foundation to addregs the problems described in the
findings.

The National Advanced Technical Education and Training
Program authorizes NSF to award matching grants to
associate-degree-granting colleges to provide educational
training ip technical competencies in strategic fields. These
grants ghall be used to develop collaborative programs with
local employers and technical occupational training and shall
place emphasis on attracting men and women to the program who
ars nontraditional students or who left high school prior to
graduation. The program calls for funding of instructional
programs, faculty development programs, personnel exchanges,
cooperatives with industry, purchase of instrumentation, and
disseminaticn of the instructional materials.

Under the National Centers of Technical Bducation and
Training program, the Director of NS¥ is to establish 10
centers of excellence among associate-degree-granting colleges
with exceptional programs of advanced technical education and
training and that excel in undergraduate education in
mathematics and science,

Under the Articulation Partnerships program, the Director
of NSF is to make grants to establish partnerships to assist
associate—degree-granting colleges and 4-year academic

4




institutions in helpingn;tudencs to make the transition from
agsociate-degree-grant colleges to 4-year academic
institutions. The students would be able to achieve bachelor
degrees in mathematics, science, engineering, or technology.

SECTION 4, Authorization of Appropriations

H.R. 2936 authorizes to be appropriated to the National
Sciesnce Foundation $50,000,000, from sums otherwise authorized
to be appropriated, for sach of the fiscal years 1992 through
1996 to carry out this legislation.
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There is now broad counsensus that workforce skill and
education levels are important elements in the intermational
competitiveness of U.S. business. In the past, much of the
expansion in our economy bad to do with the increasing size of
our labor pool. Because of a slowing ation h rate,
the nation will have to depend mora ly upon increases in
national productivity growth rates in ordar to fuel econcmic
expansion. Achieving vastly higher ratas of groath in
productivity will require a change in American business
organitation practices and a such stronger emphasis on '
mrk{o:ce training and on quality education at all levels and
of all types.

In a *high-performance workplace®, workers make decisions
and exercise their owm judgment and expertise when faced with
a4 problem. Gone is the need to follow strict procedures dy
the manual or to wait for supervisors to arrive on the shep
floor. FPor this reascon, organisational structures bacome
flatter, management layers are not needed and vanish.
Production workers begin to take over many of the tasks which
used to be performed by management. Workers need to have
advanced skills and more advanced technical training in order
to perform more complex jobs.

Fifty percent of our seniors terminate their formal
education with graduation from high school. Moregver, more
than 20 percent of all students drop out before completing
high school (the figure is as high as 50 percent in many inner
cities). This is due, in part, to a fault in our system.

Many high school students see no clear link between school and
Jobg; or at least they see no well defined route between the
two.

Today, balf of our high school students are confined to
the gso-called general track, offering them peither strong
academic nor work-based skills. At best, these young people
face low-skill, low-paying secondary labor market jobs for at
least a period of a year or more following graduation; at
worst, they face unemployment.

A survey of adults ages 21 to 25, titled the National
Aspessment of Rducation Progress (NAEP) states, *
yesterday‘’s standards the news is good: Ninety-five percent
can read and understand the printed word. In terms of
tomorrow’s needs, there is cause for concern: Only a very
small percentage can understand complex material., while we
don't have a major illiteracy problem, we do need to improve

(]



the skills of most of our young adults. 1In other words, we do
have a literacy problem.*

Japanese high schcol students must complete at least two
years of mathematics and twe years of science. Many U.S.
schools require only one year of mathematics and science.
Ninety percent of all Japanese graduate from high school.

They attend school 240 days a year and spend an average of two
hours per day studying compared with about one hour for
American students. Moreover, despite the fact that Japan has
balf the population of the U.S., it graduates more engineers
from undergraduate college programs than does the U.S.

Industry must realize that the education system is perhaps
its most important supplier. For this reascn, it must work
with schools--as it does with other suppliers--to easure that
the product it receives meeta its needs. Toward this end,
then Secrstary of Labor Blizabeth Dole, in 1990, appointed the
Secratary’s Commission on Achieving Necessary Skills (SCANS).
SCANS will be attempting to improve the relevance of education
to achieving national economic and competitiveness goals. The
firgt step is to identify the specific skills that workers
need for productive employment. The Commission will recommend
proficiency levels, the means to achieve those levels, and
effective ways to determine whether or not students are
attaining those levels. The Commission on the Skills of the
PMmerican workforce suggests taking one step fuxther by
awarding tecurical and professional certificates for various
mastery levels.

The U.S. murt begin to think in terms of an alternative
formal system to university education which ip capable of
providing alternative routes to productive careers for
noncollege-bound students. Unfortunately, at this time the
U.S. "system' works very poorly. It does not permit efficient
articulation between education lewvels and does not adequately
blend work-based or technical subject matter with the more
traditional core programs of study in the basic sciences.

Studies have shown that workers with postsecondary
technical education perform better when first hired and often
eventually become candidates for higher level positions in the
firm. Moreover, taking technical courses a9 8 high school
student is associated with only small cutbacks in the number
of academic courses taken. It is also associated with
substantially higher wage rates, employment and earnings in
the eighteen months following graduation.

The need for some form of technical education is apparent.
Forty-two million people are employed in jobs that require a
significant amount of training beyond a basic education, but

7
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not a four-year college degree. It is in “hese {obs that
occupation-specific skills shortages are most often found.

EXISTING PR

The federal role in technical education is defined by two
main programs. The Job Training Partnership Act (JTPA)
projrams are housed at the Department of Labor and are
Primarily worker training programs. These programs will not
be discussed in this report. The Carl D. Perkins Vocational
Education Act authorizes vocational and technical education
programs at the Depacstment of Bducationm .

The Carl D. Perkins Vocariomal Bducation Act is budgeted
At approximately $1 billion in FY 1991. No increase wasg
requested in FY 1992. Of that, $63.4 million was requested
for the Tech-Prep program with no increage planned in FY 1992.
The Tech-Prep program is the only genuine technical rather
than vocational education program funded by the federal
government.

Many exper®s believe that Tech-Prep can help motivate high
achools students through a very “hands-on® and applied
curriculum. Students can se2 why they are learning the
information that they are luarning and shat effect ir MRy have
on their future careers. It is believea that colleges will
gain better prepared high school students and employers will
gain employees with advanced gkilis. The Tech-Prep program is
a 3-2 program. It operates by introducing the high school
student in hie or her junior year to an integrated and
« rajually more zomplex technical prepacatio: program that
teradnates with a community or technical coellege degree. It
is pase’ cr the ‘dmR that srudents function best when goals
z.e ¢les- and uxpiwtatio's 1 2alistically based and they know
why they are in school.
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SCIENTIFIC AND TECHN?CAL EDUCATION ACT OF 1992

MR.BOUCHER.fmthoSubmmimonSdmee.ComimeonSdeme.
Spaa.and‘rechnoloymlnnimdmrouowms

REPORT
{To accompany H.R. 2936]

mwmmmdmcmwmmmm
r%wmmmmm bill (FLR. 2936) to establish programs
at the Nat Saence Foundation to strengtben and improve the scientific
mmmmwmmwnmmm
for other met on March 18, 1992 and having conzidered the mme,
ordered the b Wﬁmmmthmmmdamhmmmby
unanimous voice vote.

CONTENTS
1. Background and Need for Legisiation
I1. Summary of Subcommittee Actions: Explanation of Amendment

1I1. Committes Views
IV.  Section by Section Analysis
V. Subcommittes Recommendation

L. BACKGROUND AND NEED FOR LEGISLATION

are a major contributor to hi education in the

Ui St oy T 53t 0 vy s o,

million students, representing 43 percent of all undergraduate studesnis and

constituting 40% of all institutions of higher education. Approximately 30% of

dents enrolied in two-year colleges transfer to four-year colleges and
universities.

From the ; 'tdmmmmmﬁmtqo-ym
colleyes are particular, important as a_potential source of future scientists
bamteeagnmdbyAmmhmand , which about
ﬁnmmnymmmubym

students. Fwﬂtymambcnfaqahmvymglmdsmdmfrqqugﬂ
unshle 1o keep up to date with the latest developments in their )
Laboratory fecilities and equipment are frequently outmoded and expensive

MNaﬁmm_SdmmFmdaﬁoanSEhasplayedagmjormlaasa

catalyst in undergraduate science and mathematics programs at
four-year-colleges. Although the NSF has supported in scientific and
advanced education at two-year colleges, level of effart tas

bemmaurdaﬁvetoomuundergmduatemamsandmmemm'bnﬁm
1
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improve i
students graduati from two-year to work m advanced technology
fields, as wanas@lgudenmwhowill m’
bachalor hﬁmwmﬂmthcmaﬁustfour—yearmﬂew

I1. SUBCOMMITTRE ACTIONS; EXPLANATION OF AMENDMENT

HRZ?SSwssintroduwdbyRmemmﬁvamvid Price on July 17,
1991, The bill was referred jointly to CmimanSam,Spacq.md
Techncgﬁand!idumﬂmandu - Within the Subcommittee on Science.
Space, Techpolog.refetmlmmndetothg_SubmmmtteemScmceand
totheSubomnmttaemTechmhgyandenpeum

ity and T by
Representative Tim Valentine (D-NC). itnesses included Mr, Price; Dr.
Luther Williams, Assistant Director for Education and Human Resources,

2
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Maintenance, New: United Motor Manufacturing. Fremont, California; Mr.
& fFa'l'rmmng" mmxgpment.Ahg&nV Mr. Ji E
or : Mr. James
Schvgz. Sr., President, OMNI-Circuits, Inc., Glenview, is; and Dr. David
%dm Waahingtn:. DC. The Sum TaMosyl oto Jm
ttee on
iti an amendment in the nature of a substitute to
H.R. 2936, which was reported on October 31, 1991 by voice vote.

.On November 19, 1991, the Subcommittee on Scisnce hald a legislative

National Sciemce Foundation; Dr. v.p:&c.ul;m
Diector of Dlinois Community g0 Board, Spriugfinld, Hlinciz Mr. P.

Douglas Grosecloss, Director of Organization and
Momnmmmmm&umm Mmm
Orlando, Florida; Mr. Jeff Ellison, Existing Base . INTEL, Chandler,
Arizona: and Dr. Paul C. Gisnini, Jr, President, Valencia Community
College, Orlando, Florida, and Chairman, Joint Commission on Federal
Relatons of the American Association of Community and Junior Colleges and
of the Association of Community College Trustees.

Based on recommendations of the witnesses, an amendment in the
nature of & substitute was developed by Chairman Boucher. The
Subcommittes met on March 18, 1992, adopted the amendment and ordered
the bill reported by voice vote.

The amendment retained the basic structure of HR. 2936, while refining
the proposal as follows:

L provide greater discretion to the National Science Foundation in
carrying out the programs authorized by H.R. 2936;

2
Foundation methods t0 upgrads scientific and advanced technology education
programs at associate-degree-granting colleges:

3. eliminate the requirement in HR 2936 for matching nom-federal
fm_mumw&mmwmmasamumd
receiving 8 grant ¢ amendment requires that grantess must make
contributions, in cash or in kind, toward the cost of programs funded by

the

bill; and
4. redirect the bill's authorization level by providing that there are -
authorized to be a iated, from sums otherwiso authorized to be
a ted, $35 mi for fiscal year 1992 and $3S million for fiscal year

. The Subcommittee intent that the autharization level contained in the
amendment will not interfere with the National Science Foundation's emsting
undergraduate programs in mathematics and science.

The comsensus reflected in the amendment builds upon initiatives
undertaken on a small scale by the NSF. The NSF is provided with greater
discretion in admunistering the various grants programs, which are focused on

3
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mlimqeupmMﬁmaleMofhnmﬁngsdenﬁf_icmdtwhniml
edmummmermmmﬁuwghmppwtof traiumng programs at
two-year colleges.

NMtWMagovm" to correct a problem identified
at the Subcommittes’s March 12, hearing on the mansgement of the
NSFNet. mmmmm_mpm“ which
Tlmteau:gay tmthemhmingc‘ iroppi g:et:cepmblet policy
a drm use
;ﬁ?@itwm 1 volume and has reduced the availability

ial services to NSFNet users,

NSF stated at the hearing that must i the acceptable use
mmmmmmmmﬁdmw, ing statute. The
amendment would modify the National Scisnce Foundation of 1950 to
mmwmmmmm&y.ﬁmmwmtin
mm@_mmnmﬁﬁwdmmmmmmmm
education activities.

Ol COMMITTEE VIEWS
1 LUndergraduate Education

msmmﬁwsm authorized in this bill as
necessary components a anrmdl to undergraduate
education. The Subcommittee expects that unding for the in

thisbinmudnotbeatmexpmofomerundsrgmduate orts,
2 Use of Funds

The Subcommittes intends that NSF administer the
:lulmm;ndmmshmmmemmmrygdumﬂgmm es as
its other education programs. exam indirect cost
reimbursemen tandfam&sahrymppmtmmuhmdledintmme
education Funding should not be

used to support education or to subsidize student tuition.

IV. SECTION BY SECTION ANALYSIS
?ML Cites the short title as the "Scientific and Technical Education Act

Section 2. Cites the fi ing findings and for introducing the
legistation: ollowing findings reasons for cing

wthapositicno_ftheUpitedStatesinthawrldemnomyfmgmat
from highly trained foreign competition;

(2) The workforce of the United States must better prepare for the

technologically advanced, competitive, global economy;

Q) the i t of our workforee's productivity and our
g& tional efforts in sci thematics, and especially at
ucation Il SQeNcs, ma tics, technalogy, y a
the associate-degres lovel:
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“) s of scientifically and technically trained workers in a wide
variety fields will best be addressed iy collaboration amang the
Nation's associnte-degree granting madbges and private industry to

() the Foundation's traditional role in developing modul curricula,
mmmmmm_fmqmwnm
makes an enlarged for the Foundation in sci=mtific and techaical
education and training particularly appropriate,

Education Program®. The Director of the National Scisnce Foundation shall

out a to assist accredited associa i and
::ym. » to provide education in MWWW
msthods as:

A.thedemb;memo&'mainsmﬁmalmmsin
advanced-technology fields;

B. the of facuity and instructors, both full- and part-time,
in advanced- fields;

m{lmmt_gqam the cooperstive use of laboratories, piants, and
facilities, and fmvm for relevant state-of-the-art work
or

experiencs opportunities for students enrolled in such programs;

progran desig:md“ dmand ‘studen e nfmsntg

programs to upgrade ts mn sasatific

M&dmdoyﬁum?

E. the dovelopment and dissemination of instructional materials in

support of improving the advanced scientific and technical education and

training es of associate-degree-granting rolleges, including
programs for nonacience students.

In_carrying out this subsection, the Director shall award grants on a
ﬂnﬁnveumammmwneguthatmnmkemtﬁbnﬁms.mmspmm

d, toward mmymfmmbymwmmmm
maintain a readily mventory of programs which are funded under
this subscction.

Section 3(b). Authorizes the Director to establish centers of excellence, not to
exceed 10 in number, among associate-degree-granting colleges.

The centers shall serve as national and regional clearinghouses and
models for the bemefit of both and secondary schools, and shall
provide seminars and programs to disseminate modal curricula and modal
teaching mMﬁns and mtrtt;naml materials  fo byotbtg
associate-degree-gran colleges in geographic served
center. Centers designated under this subsection m geographically

5 .
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dhﬁmmmm_byampeﬁmmmapﬂimﬁc_a rocess from
mﬁmmmmmmminmor_mmfmmm
cost of programs funded by grants mads under this subsection.

Section 3(cXD. @mfomwmmmmmap'mipmm'p
eligible partnerships assst  stodents pursung degrees in
mmgmmmmwmmmmmmn'mfm

mﬂﬁmﬁm colleges to bachelor-degree-granting  institutions,
through Means as:

(ngnﬁnhgmrﬁquatoensmthatacademicmditeamedatm
asocatedegreegranting  collegs can  be  transferred  to
ting institutions;

associn to such students’ su t
matriculation at o tng mstitutions. beequen
Section  3(cX2) AuthmmtheDimmrtomke’optreaghmtsto
associa! colleges to relationships with
schools in the community served by the by i mathematics and
sence education and ing the interest itude of secondary
ﬂoﬂM{:fwmhﬁma@qm& f‘t;lda'l‘hm
grants shall be mads 8 competitive application rom
mﬂeguthatwinmahmuim&minmhminkind.towrdmm
mmfhmiedbymtsmdennder&ismgmph

Section Xd). Enumerates that in ing out this section, the Director shall
consult, cooperate, mmmmmeffmm to
avoid duplication, with the programs and polices of other relevant federal
agencies.

Section 3(v). Enumerates that to quality for a grant under this section, an

associa tng college, or comsortium thereof, shall provide

amrqimadequatemmemmatitwﬂlnotdmm_m_levelof

mafqnds from non-federal sources on advanced scientific and
education and training ms.

Section Xf). “Definitions”.

(M the term 'bachelow-degrec-ynnun‘g institutions™ means accredited
college- universities, and nstitutes o technology that award bachelor
degrees .1 n. thematics, science, or engineering. or a 4-year technology

) The term “advanced-technology” includes advanced technical activities
such as the mode:nization, miniaturization, integra and
computerization of electronic, ic, pmeumatic, laser, nuclear,



(4)themdm'hlspammsmpmansmeormore

withk one or more

mchelor-dayae-gmnm msntnmm: ans

(5 the term “nontraditional students® means students who have been in
the workforce and who desire to further their education and training in
advanced-technology fields.

Section 4. An edministrative amendment addine the following new subsection
at the end of Section 3 of the National Science F.' - Jatinn Act of 1950:

@mmymgm!mmm(axﬁtheﬁmmdammxsaummmdto

fostm'md devﬂo?mmtandusaaf computer networks which
may be substantially for additton to research and

edumnmmthemmm Bngines 'ﬁme&ddmxmaiuseswmm
to increass the overall capabil the metworks to support such

mmmhnndeducationmm
Section S. Authoﬁmmbaawro?mted. {rom sums otherwise suthorized to
Wt@&tothnmmw ing out this Act — $35 million in
fiscal year 1992 and $35 miilion in {iscal year 1993.

V. SUBCOMMITTEE RECOMMENDATION

On March 18, 1992 the amendment in the nature of a substitute to HR
2936, was ordered favorably reported. by unanimous voice vote by the
Subcommitiee on Sciences.




248

AS REPORTED BY THE SUBCOMMITTEE ON SCIENCE ON MARCH 18, 1992

AMENDMENT IN THE NATURE OF A SUBSTITUTE
TO H.R. 2938
OFFERED BY MR. BOUCHER

Strike all after the enacting cicuse and insert in lien
thereof the following:

1 SECTION 1. SHORT TITLE.

2 This Act may be cited as the “Scientific and Tech-
3 nical Education Act of 1992”.

4 SEC. 2 FINDINGS.

5 The Congress finds that—

6 (1) the position of the Taited States in the
7 world economy faces great challenges from highly
8 trained foreign competition;

9 (2) the workforce of the United States must be
10 better prepared for the technologically advanced,
11 campetitive, global economy;

12 (3) the improvement of our work foree's pro-
13 ductivity and our international econoniic position de-
14 pend upen the strengthening of our eduecetional ef-
15 forts in science, mathematics, and technology, espe-

16 cially at the associate-degree level:

-y
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2
(4) shortages of scientifically and technically
trained workers in a wide variety of fields will best
be addressed by collaboration among the Nation's
associate-degree granting colleges and private indus-
try to produce skilled, advanced technicians; and
(3) the Foundation's traditional role in develop-
ing model curricula, disseminating instructional ma-
terials, enhancing faculty development, and stimulat-
ing partnerships between educational imstitutions
10 and industry, makes an enlarged role for the Foun-
- 11 dation in scientific and technical education and
12 training particularly appropriate.
13 SEC. 3 SCIENTIFIC AND TECHNICAL EDUCATION.

D 00 ~ O B W N e

14 (2) NATIONAL ADVANCED SCIENTIFIC AND TECH-
15 ~icar EpucaTioN ProctaM.-—(1) The Director shall
16 earryoutaprogramtoassistmcreditedassociaxe-degree-
17 granting colleges, and consortia thereof, to provide edu-
18 cation in advanced-technology Selds. The program shall
19 place emphasis on the needs of nontraditional students.
20 It shall be designed to strengthen and expand the sci-
- 21 entific and technieal education and training capabilities of
22 associate-degree-granting colleges through such methods
23 as—
24 (A) the development of model instructional pro-
25 grams in advanced-technology fields;
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(B) the development of faculty and instructors,
both foll- and part-time, in advanced-technology
flelds;

(C) the establishment of innovative partnership
arrangements among associate-degree-granting col-
leges, the private sector, and State and local govern-
ments (and, where appropriate, Federal laboratories)
including programs providing private sector dona-
tions, faculty opportunities to have short-term as-
signments with industry, sharing of program costs,
equipment loans, and the cooperative use of lab-
oratories, plants, and other facilities, and provision
for relevant state-of-the-art work experience oppor-
tanities for students enrolled in such grograms;

(D) the purchase or lease of state-of-the-art in-
strumentation essential to programs designed to pre-
pare and upgrade students in scientific and ad-

. vanced-technology fields; and

(E) the development and dissemination of in-
structional materials in support of improving the ad-
vanced scientific and technieal education and train-
ing capabilities of associate-degree-granting colleges,
including programs for nonscience students.

(2) In carrying out this subsection, the Director

25 shall—

O
.
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{(A) award grants on a competitive, merit basis
to accredited associate-degree-granting colleges that
will make contributions, in cash or in kind, toward
the cost of programs funded by such grants; and

(B) establish and maintain a readily accessible
inventory of programs which are funded under this
subsection.

(b) NATIONAL CENTERS OF SCIENTIFIC AND TECH.
NICAL EDUCATION.—The Director shall establish centers
of excellence, not to exceed 10 in number, among associ-
ate-degree-granting colleges. Centers shall meet on¢ or
both of the following criteria.

(1) Exceptional programs of advanced technical

education.

(2) Excellence in undergraduate education in
The centers shall serve as national and regional clearing-
houses and models for the benefit of both colleges and sec-
ondary schools, and shall provide seminars and programs
to disseminate model curriculs and model teaching meth-
ods and instructional materials to other associate-degree
granting colleges in the geographic region served by the
center. Centers designated under this subsection shall be
geographically distributed and chosen by a competitive,
merit-based applicarion process from among colleges that
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1 will make contribucions. in cash or in kind, toward the
2 cost of programs funded by grants made under this sub-

3 section.
4 (¢) ARTICULATION PARTNERSHIPS.—

s (1) PARTNERSHIP GRANTS.—(A) The Director
6 shall make grants to eligible partnerships to assist
7 students pursuing bachelors degrees in mathematies,
8 seience, engineering, or technology to make the tran- _
9 sition from associate-degree-granting colleges to
10 bachelor-degree-granting institutions, through such

11 means as—

12 (1) examining curricula to ensure that aca-
13 demic credit earned at the associate-degree-
14 gracung college can be transferred to bachelor-
15 degree-granting institutions;

16 (1) informing teachers from the associate-
17 degree-granting college on the specific require-
18 ments of courses at the bachelor-degree-grant-
19 ing institution; and

20 {ii) providing summer programs for stu-
21 dents from the associate-degree-granting college
22 to encourage such stndents’ subsequent matrie-
23 ulation at bachelor-degree-granting institutions.
24 (B) Grants made under this paragraph shall be

25 awarded on a competitive, merit basis.
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1 {C) Each eligible parmership receiving a grant
2 under this paragraph shall make contributions, in
3 cash or in kind, toward the cost of programs funded
4 by such grant. The contributions shall include—

5 (i) counseling students, including non-
6 traditional students, about the requirements
7 and course offerings of the bachelor-degree-
8 granting-institution; and

9 (1) conducting workshops at the associate-
10 degree-granting-college, and conduc*... special
11 tours and orientation sessions at the bachelor-
12 degree-granting-institution to ensure that stu-
13 . dents are fumiliar with programs, including lab-
14 oratories and finaneial aid programs, at the
15 bachelor-degree-granting-institution.
16 (2) OUTREACH GRANTS.—The Director shall

17 make grants to associate-degree-granting colleges to
18 strengthen relationships with secondary schools in

19 the community served by the college by improving
20 mathematics and science education and encouraging
21 the interest and aptitude of secondary school stu-

22 dents for careers in science and advanced-technology
23 fields. These grants shail be made through a com-
24 petitive application process from among colleges that
25 will make contributions, in eash or in lind, toward
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the cost of programs funded by grants made under

this paragraph.

(3) GEOGRAPHIC DISTRIBUTION.—In awarding
grants under this subsection, the Director shall en-
sure an equitable geographic distribution of such
grants.

(d) COORDINATION WITH OTHER FEDERaL DEPART.
MENTS.—In carrying out this section, the Director shall
consuit, cooperate, and coordinate, to enhance program ef-
fectiveness and to avoid duplication, with the programs
and policies of other relevant Federal agencies.

(e) LporaTioN oN FuNpmNg.—To qualify for a
grant under this section, an associate-degree-granting col-
lege, or consortium thereof, shall provide assurances ade-
guate to the Director t.ha—it will
not decrease its level of spending of funds from non-Fed-
eral sources on advanced scientific and technical education
and training programs.

(f) DEFINITIONS.—As used in this section—

{1) the term "bachelor-degree~g‘1‘anting mstitu-
tions” means acecredited colleges, universities, and
institutes of technology that award bachelor degrees
in mathematies, science, or engineering, or a 4-vear
technology degree;
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(2) the term +advanced-technology’" includes
advanced technical activities such as the meod-
ernization. minigturization, integration, and comput-
erization of electronie, hydraulie, pneumatie, laser.
nuclear, chemical, telecommunication, fiber optic.
robotic, and other technological applications to en-
hance productivity improvements in manufacturing,
communication, transportation, commercial, and
similar economic and national security activities;

(3) the term *‘associate-degree-granting college”
means a regionally-accredited postsecondary edu-
cational institution that has anthority to award an
agsociate degree or comparable technical certificate
and has the mission of offering comprehensive edu-
cation services to meet the needs of a prescribed

community, including a 2-year junior college, com-

_ munity college, technical institute, or other post-

secondary institution offering comprehensive associ-
ate-degree programs in technical felds;

(4) the term “eligible partnership”’ means one
or more associate-degree-granting colleges in part-
nership with one or more bachelor-degree-granting
institutions; and

(3) the term “nontraditional students”’ means

students who have been in the workforce and who
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desire to further their education and training in ad-

vanced-technology fields.

SEC. 4 ADMINISTRATIVE AMENDMENT.

Section 3 of the National Science Foundation Act of
1950 (42 U.S.C. 1863) is amended by adding at the end
the following new subsection:

“(g) In carrying out subsection (a)(4), the Founda-
tion is authorized to foster and support the development
and use of computer networks which may be used substan-
tially for purposes in addition to research and education
in the sciences and engineering, if the additional uses will tend to
increase the overall capabilities of the networks to support
such research and education activities.”.

SEC. 5. AUTHORIZATION OF APPROPRIATIONS.

There are anthorized to be appropriated, from sums
otherwise authorized to be appropriated, to the Director
for carrying out this Act—

(1) $35,000,000 for fiscal vear 1992; and
(2) $35,000,000 for fiscal vear 1993.
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AMENDMENT I (MR, PACKARD)

Amend the title of the bill to resd:

"A bill to establish programs at ths National Science Foundation to strengthen
and improve the scentific and techmical education coabilities of
associate-dsgres granting colleges, and for other purposes.”
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